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Professional Ethics in Puerto Rico: Codes, Problem Solving, and Ethical Dissent 

This exercise in Business and Professional Ethics uses the DVD developed by the National Institute for 
Engineering Ethics, "Incident at Morales" to teach the ethical leadership and social responsibility in business and 
engineering. It also raises issues of how professionals must work to realize professional standards while operating 
within the constraints posed by the financial objectives. This derived copy has been developed to go along with the 
presentation given on engineering and surveying ethics before the Puerto Rico State Society of Professional 
Engineers and Land Surveyors on November 15, 2007. This activity was co-sponsored by the Puerto Rico Office 
of Governmental Ethics. As with the original Incident at Morales module, this module has been completed as a 
part of the NSF-funded EAC Toolkit project, SES 0551779. 


I. Module Introduction 


In this module, you will view the DVD Incident at Morales and carry out a series of activities designed to 
familiarize you with issues in ethical leadership, social responsibility, and globalization. Links to interviews with 
major figures on globalization, to the Connexions module "Socio Technical Systems in Decision Making" and to 
online material on "Incident at Morales" will help you to gather the information you need to complete this module. 


Issues in Incident at Morales 


The "Incident at Morales" is the dramatization of a series of decisions and actions that culminate in the actual 
incident. It provides an excellent opportunity to discuss a number of issues in engineering and professional ethics: 
conflict of interest, confidentiality, the paramountcy of public welfare (including environmental integrity), and the 
way in which engineering and business constraints interact to create ethical dificulties. A chemical engineer, Fred, 
is hired by Phaust Chemical to build a plant for manufacturing a paint stripper, one of Phaust's leading products. 
While Phaust officials deny that they hired Fred because his previous job was with their main competitor, 
Chemitoil, they nevertheless press Fred for details about the Chemitoil plant Fred just designed. When mergers 
and acquisitions of Phaust's parent company in France translate into sharp budget cuts on the new plant Fred is 
designing, he finds himself confronted with a series of ethical problems that become increasingly difficult to 
resolve. 

Below is a list of ethical issues raised in the video. The quotes below come from the Study Guide to "Incident 
at Morales" 


¢ Confidentiality: "Although the lawyers note that Fred has no legal obligations to Chemitoil because he did not 
sign a non-disclosure agreement, does Fred have a moral obligation to ensure the confidentiality of the 
information he may have learned at Chemitoil? 

e Wally's "One Rule": What is the impact of Wally's "One Rule" on Fred's ability to do his job? More 
importantly, does this interfere with Fred's ability to meet his professional ethical obligations in the course of 
conducting his job?" 

e Lutz and Lutz Controls: Wally claims that Lutz and Lutz controls are the best among the available 
alternatives. He also claims that the fact that Chuck's brother-in-law works with Lutz and Lutz is not a 
relevant factor. How should Fred choose in this situation regarding controls? 

¢ Couplings: In choosing both the type of couplings and piping as well as to use a local (Mexico) supplier 
without a plant inspection, what factors should Fred take into account? What should be the margin of error in 
terms of pressure? How does Fred balance safety and reliability with the need to cut costs due to the parent 
company's recent acquisitions? 

e Environmental Regulations--When in Rome...: Should Fred take advantage of less strict environmental 
regulations in Mexico to save money for Phaust corporation? What are the responsibilities of multi-national 
corporations that operate in countries like Mexico? 


What You Need to Know 


This section provides general background information useful for this module. It includes information on how to (1) 
define problems, (2) design and evaluate ethical solutions, and (3)resolve disagreements. These frameworks can be 
used with the Pre-Test and Gray Matters activities. 

Problem Solving Stages (Based on analogy between the problem solving and design processes 


1. Problem Specification or Definition: This stage consists of defining the problem you face from different 
standpoints or frames. Carefully defining your problem is an essential step to designing effective and ethical 
solutions. Defining your problem from multiple frames or vantage points, also helps you to create imaginative 
and ethical solutions to problems that appear unsolvable under commonplace framings. 

2. Solution Generation: In this stage, you will try to resolve the problem you defined in the previous stage. In a 
section below, you will find a list of generic solutions to disagreements between stakeholders. 

3. Solution Testing: The solutions developed in the second stage must be tested in different ways. The 
reversibility test encapsulates the ethical theory of deontology; exploring the issue from the standpoint of 
those on the receiving end of your action outlines the idea of reciprocity which is fundamental to deontology. 
The harm/benefits test has you weigh benefits against harms and steers you toward that solution that produces 
the most benefits and the least harms. This provides a reasonable approximation to the theory of 
Utilitarianism which enjoins us to produce the greatest good for the greatest number. Finally, the publicity test 
has you attribute the values embedded in the act to the character of the agent. In this way, the publicity test 
encapsulates virtue ethics. 

4. Solution Implementation: The chosen solution must be examined in terms of how well it responds to various 
situational constraints that could impede its implementation. To carry out this stage, imagine a check list of 
resource, interest, and technical constraints that could give rise to obstacles. Go through the list to see if any 
of these constraints applies to your solution. 


Problems can be defined in different ways. By looking at a problem through different definitional frames, 
we are able to uncover non-obvious, creative solutions. Technical problems require that we focus on the 
hardware and software components of the underlying Socio-Technical System. 


1. Technical Puzzle: If the problem is framed as a technical puzzle, then solutions would revolve around 
developing designs that optimize both ethical and technical specifications, that is, resolve the technical issues 
and realize ethical value. For example, Phaust chemists could solve the problems of the leaky batches in the 
new plant by coming up with a new chemical formulation of the paint stripper that doesn't require high 
temperature and pressure. 

2. Social Problem: If the problem is framed as a social problem, then solutions would revolve around changing 
laws or bringing about systemic reform through political action. This would lead one to focus on the 
people/groups/roles component (working to social practices) or the legal component of a socio-technical 
system. Fred's dilemma on whether to line the holding ponds at the Morales plant could be resolved if 
international environmental standards were raised to EPA levels. 

3. Stakeholder Conflict: If the problem is framed as a conflict between different stakeholder interests, then the 
solution would concentrate on getting stakeholders (both individuals and groups) to agree on integrative or 
compromise-building solutions. This requires concentrating on the people/group/role component of the STS. 
(Note: A stakeholder is any group or individual with a vital interest at play in the situation.) Fred is hard 
pressed to satisfy Wally's One Rule, the French company's mandated budget cuts, concerns about 
environmental contamination (expressed by his wife, an EPA litigator), and the Mexican government's 
concern about worker and plant safety. 

4, Management Problem: Finally, if the problem is framed as a management problem, then the solution would 
revolve around changing an organization's procedures. Along these lines, it would address the organization's 
(1) fundamental goals, (2) decision recognition procedures, (3) organizational roles, and/or (4) decision- 
making hierarchy. These four components comprise the organization's CID (corporate internal decision) 
structure. Fred would not have to deal with the moral concerns about passing off problems to the operations 
division of Phaust if there were company regulations against this or if Phaust did not present an organizational 
system that pits plant designers against operations. 


Ethics Tests 


1. Reversibility: Would this solution alternative be acceptable to those who stand to be most affected by it? To 
answer this question, change places with those who are targeted by the action and ask, from this new 
perspective, whether the action is still acceptable? 

2. Harm/Benefits: What are the harms your solution is likely to produce? What are its benefits? Does this 
solution produce the least harms and the most benefits when compared to the available alternatives? 


3. Publicity: Would you want to be publicly associated or identified with this action? In other words, assume 
that you will be judged as a person by others in terms of the moral values expressed in the action under 
consideration. Does this accord with how you would aspire to be judged? 


One of the most difficult stages in problem solving is to jump start the process of brainstorming solutions. If 
you are stuck then here are some generic options guaranteed to get you "unstuck." 


1. Gather Information: Many disagreements can be resolved by gathering more information. Because this is 
the easiest and least painful way of reaching consensus, it is almost always best to start here. Gathering 
information may not be possible because of different constraints: there may not be enough time, the facts may 
be too expensive to gather, or the information required goes beyond scientific or technical knowledge. 
Sometimes gathering more information does not solve the problem but allows for a new, more fruitful 
formulation of the problem. Harris, Pritchard, and Rabins in Engineering Ethics: Concepts and Cases show 
how solving a factual disagreement allows a more profound conceptual disagreement to emerge. 

2. Nolo Contendere. Nolo Contendere is latin for not opposing or contending. Your interests may conflict with 
your supervisor but he or she may be too powerful to reason with or oppose. So your only choice here is to 
give in to his or her interests. The problem with nolo contendere is that non-opposition is often taken as 
agreement. You may need to document (e.g., through memos) that your choosing not to oppose does not 
indicate agreement. 

3. Negotiate. Good communication and diplomatic skills may make it possible to negotiate a solution that 
respects the different interests. Value integrative solutions are designed to integrate conflicting values. 
Compromises allow for partial realization of the conflicting interests. (See the module, The Ethics of Team 
Work, for compromise strategies such as logrolling or bridging.) Sometimes it may be necessary to set aside 
one's interests for the present with the understanding that these will be taken care of at a later time. This 
requires trust. 

4. Oppose. If nolo contendere and negotiation are not possible, then opposition may be necessary. Opposition 
requires marshalling evidence to document one's position persuasively and impartially. It makes use of 
strategies such as leading an "organizational charge" or "blowing the whistle." For more on whistle-blowing 
consult the discussion of whistle blowing in the Hughes case that can be found at computing cases. 

5. Exit. Opposition may not be possible if one lacks organizational power or documented evidence. Nolo 
contendere will not suffice if non-opposition implicates one in wrongdoing. Negotiation will not succeed 
without a necessary basis of trust or a serious value integrative solution. As a last resort, one may have to exit 
from the situation by asking for reassignment or resigning. 


Prepare a socio-technical analysis of Morales, Mexico. Your analysis will examine the insertion of the Phaust 
chemical plant into the Morales context. Can you identify any potential value conflicts in the Incident at Morales 
STS? Look at values like safety, equity/justice, intellectual property, confidentiality, responsibility, reasonableness. 
Compare moral values, moral and nonmoral values, and even nonmoral with nonmoral values to spot potential 
conflicts. 

General Information on Socio-Technical Systems 


1. Socio-Technical Systems are systems, that is, complex structures in which simpler components are related 
and interact. Common STS components are hardware, software, physical surroundings, stakeholders (people, 
groups, roles), procedures, laws, and information systems. 

2. STSs embody values. These values, often moral, can come into conflict with one another. This is an important 
source of ethical and social problems. 

3. STSs change; the path of this change is their trajectory. Value mismatches between the values embedded in 
the STS provide internal sources of change. Broader external forces such as political and economic power 
structures can produce change in STSs from without. What is important in professional ethics is learning how 
to direct this change toward ethical ends. 


Preparing a STS Table 


e Study the two templates in the module, "Socio Technical Systems in Professional Decision Making." See 
which one applies best to the Incident at Morales case. 

e Redo the headings of the table substituting relevant items for those in the templates that are not relevant. For 
example, in preparing a STS table for a computer system, you may wish to change rate and rate structures into 


something like data and data structures. 

e Fill in the relevant columns in your newly revised table. For example, in the Incident at Morales, the 
description of the physical surroundings would be based on the brief video segment where Fred is consulting 
with Wally and Manuel. What is the geographical area like? (It looks like a dry climate given the DVD.) 
What is the plant like? (It is, at the very least, small.) Attention to detail--even trivial detail--is important for 
these columns of the STS. 

e For the second table, take the short value list and (1) look for new value mismatches, (2) identify existing 
value conflicts, and (3) describe any harmful long term consequences. In Incident at Morales, you may want 
to concentrate on justice (equity), responsibility for safety, respect, property, and free speech. 

¢ Keep your tables simple and direct. Remember, this is a device to help you visualize value conflicts hidden in 
technologies and socio technical systems. 


PRYSical People, Laws, Data and 
Hardware Software y , Groups, Procedures Statutes, Data 
Surroundings : 
Roles Regulations Structures 
Socio-Technical System 
pavsical People, Laws, De 
Hardware/Software faa hae aiags Groups, Procedures Statutes, De 
8 Roles Regulations Sti 
Justice 
(Equity and Responsibility 
Access) 
Responsibility 
Respect 


(Privacy and 
Due Process) 


Property 
Free Speech 


STS and Values 


III. What you are going to do 


You will be assigned one of the topics described above. Discuss this topic with your group. Answer the questions. 
The prepare a brief summary of your answers to share with the rest of the class. The topics, again, are 
confidentiality, Wally's "One Rule", Lutz and Lutz Controls, the quality and integrity of the couplings, and the 


difference in environmental regulations. Throughout your reflections look for opportunities open to Fred to 
demonstrate ethical leadership. What obstacles stand in his way? What can he do to overcome them? 
Scenario 1: "Tell me this is like what you built!" 


e WALLY: Chuick is going to have a project kick-off meeting this afternoon. Your plant design will be on the 
agenda. It'll be at three. We don't waste time around here. We're fast at Phaust. corporate tag line. 

e (Walley hands the preliminary plant plans to Fred.) 

¢ WALLEY: You might want to look at this. (Hopeful) Tell me if this is like what you were building at your 
last job. 

e You are Fred. Respond to Wally's question. Try to balance respect to your former employer, Chemitoil, 
with your current employer, Phaust. Use the ethics tests and the feasibility test to evaluate and justify 
your solution. 


Scenario 2: Lutz and Lutz Controls? 


e You are Fred. After you point out to Wally that Lutz and Lutz controls are expensive, he advises you to "pick 
your fights when you can win them." (Chuck's brother-in-law is the customer representative for Lutz and 
Lutz.) 

You think about taking Wally's advice. The cheaper controls should work well except for situations of high 
temperature and pressure. This is not a problem with the formulation first put forth by Phaust chemists. 

e Evaluate the following option using the ethics and feasibility tests. Can you think of a better option? 
Use the ethics and feasibility tests to show that your solution is better. 

Take Wally's advice and recommend purchasing the more expensive Lutz and Lutz controls. Find some 
other budget item for cutting expenses. 


e 


Scenario 3: Why do you think we are building it in Mexico? 


Fred tells Chuck about his environmental concerns. He feels that toxic 
wastes will leach 
into the groundwater unless the holding ponds in Morales are lined. 


Evaluate the following options using the ethics and feasibility tests: 


1. Let Chuck go ahead and call a meeting and bring in the environmental 
expert. 

2. Consult Wally first before allowing Chuck to call the meeting. 

3. Keep your environmental concerns to yourself and discuss them later with 
Wally 


Scenario 4: Responding to the Chemical Reformulation 


e After viewing the new paint stripper from chemitoil, Phaust decides to redo their own formula. they will use a 
higher temperature/pressure process. This cuts deeply into the margin of safety on the couplings, flanges, and 
cheaper controls. 

e You are Fred. What should you recommend? Evaluate the following using the ethics and feasibility 
tests: 

e 1.Go along with the new chemical formulation. The safety margins are close but still adequate. You can also 
pass off problems and costs to operations. 

e 2. Argue that using the new formulation requires retrofitting the couplings, flanges, and controls. It is 
expensive in the short run but cheaper in the long run. 


Scenario 5: Leaks After Thirty Batches 


You notice that significant leaks are occurring during the plant’s testing 
and start-up 
phases. These leaks are probably caused by the cheaper controls, inferior 


couplings, and 
the inexperience of the plant operating team including Manuel. What should 
you do? 


1. Have Manuel baby sit the batches timing them and constantly checking 
their temperature. 


2. Argue that it is necessary to immediately retrofit the plant with Lutz 
and Lutz 
controls. 


3. Argue that it is necessary to retrofit the plant with Lutz and Lutz 
controls but this 

should be done after the plant has been turned over to operations. Let them 
pay for it. 


Compare and rank these solution alternatives using the ethics and 
feasibility tests. 


Scenario 6: Should you let those plant jockeys make New Stripper? 


Wally: Well, this is what we’re going to give to operations when we hand 
over the plant. Is everybody okay it? 

CHUCK: Fred's the guy who’s got to put his name on it, Fred’s got to be 
alright with it... 

Fred: Well, the couplings still leak when the pressure is up. 

Wally: And we've alerted operations and given them specific instructions on 
how to maintain the connections. 

CHUCK: We've got Jen working on a lower temperature formula. That may make 
all of this moot. 


Fred: We haven't worked out the bugs on the last step of the automation... 
WaLLY: And next year, we'll retrofit the entire plant with L and L controls. 
CHUCK: This is how it works. We design it. We build it, we hand it over. 
They run it. 

We’ve done the best we can. No plant, no process, no system is ever 
completely perfect. 

WALLY: You built a plant that’s efficient. You've got your upgrades to the 
wastewater 

treatment. 

Fred: Yeah, you're right. Um, for now Manuel or one of his guys can use the 
manual 

release valve. 

CHUCK: Okay. Time to let those plant jockeys make New Stripper. 


You are Fred. Should you sign off on the documents? 
Use the ethics and feasibility tests to test this solution 


» 


The following table is designed to help you brainstorm and refine solutions to the problem(s) raised by your 
scenario. 


Decision Alternative Description Justification: problem fit, ethics, feasibility 
Solution 1 
Solution 2 


Refined Solution Table 


The following table, a Solution Evaluation Matrix, will help you to evaluate and rank solutions in terms of 
their ethics and feasibility. 


Solution / Test Reversibility Harm / Benefits Publicity Feasibility (Global) 
Solution 1 
Solution 2 


Solution Evaluation Matrix 


For Feasibility Table, see m14789. 


Conclusion: What did you learn? 
Some Closing Exercises 


1. How does the STS in Morales, Mexico differ from that of Puerto Rico. (A suggested PR STS can be found on 
the last slide of the presentation appended just below. 

2. In what ways (if any) should the CIAPR code of ethics be changed to respond to the problems that arise in 
"Incident at Morales"? Is it necessary to add more specific principles of professional conduct? Should more 
aspirational, value-based provisions be added. 

3. Obviously, it is best to direct changes in our STSs to avoid problems like those arising in "Incident at 
Morales." What kind of changes should we make in the stakeholder columns? Can professional societies like 
the CIAPR play a role in preventing these problems? Is this primarily a compliance role or can other roles be 
identified? 


CIAPR/OEG/CEP Presentation in Professional Ethics 
The following resources were invaluable in preparing this module 


1. Elena Lugo, Etica Profesional Para La Ingeniera, , Mayaguez, PR: Liberia Universal, Inc., 1985. The first 
book on engineering ethics written in Spanish, it deserves the excellent review it received in Business and 
Professional Ethics in 1995. 

2. Wilfredo Munoz-Roman, Etica en la Practica Profesional de la Ingenieria: Aspectos Filosoficos, 
Historicos y Procesales, San Juan, PR: Universidad Politecnica de Puerto Rico, 1998. This book sponsored 
by the CIAPR forms the basis of the slides outlining the institutionalization of engineering in Puerto Rico by 
the Colegio de Intenieros de Puerto Rico. 

3. Carl Mitcham and Marcos Garcia de la Huerta, La Etica En La Profesion De Ingeniero, Universidad de 
Chile: Departamento de Estudios Humanisticos, Facultad de Ciencias Fisicas y Matematicas, 2001. 

4. Stephen H. Unger, Controlling Technology: Ethics and the Responsible Engineer, 2nd Edition, New 
York: John Wiley and Sons, INC., 1994, 220-239. Unger discusses the positive role professional societies can 


play in supporting ethical engineers. Chapter 7 (220-239) provides helpful hints to those who would ethically 
dissent. This advice can also be found at onlineethics.org. 

5. Charles Harris, Michael Pritchard, and Michael Rabins, Engineering Ethics: Concepts and Cases, 3rd 
Edition, US: Thompson, 2005. An excellent and widely used textbook in engineering. It's cases have been 
developed and refined through several NSF-funded case developing initiatives. 

6. Michael Davis, Thinking Like an Engineer: Studies in the Ethics of a Profession, UK: Oxford University 
Press, 1998. In addition to providing an excellent historical background to engineering ethics, this book 
contains invaluable discussions of codes of ethics, wrongdoing in engineering, and a summary of a study 
looking at the organizational contexts in which engineerins practice. 

7. Jimmy Smith and Patricia Harper, editors, Engineering Ethics: Concepts, Viewpoints, Cases and Codes, 
Texas Tech University and Murdough Center for engineering Professionalism: National Institute for 
Engineering Ethics, 2004. This excellent resource, written by and for engineers, contains the NSPE BER 
decisions on key cases. 

8. Samuel C. Florman, The Existential Pleasures of Engineering, New York: St Martin's Press, 1976. Florman 
defends engineering against the "antitechnologists." But he also writes from the experience of a practicing 
engineer on joys brought about by the the pursuit of excellence in engineering. Florman is engineering's most 
eloquent spokesperson. 


For invaluable information on codes of ethics, their functions, and the results they bring about, consult the 
following: 


1. Kenneth Kipnis, "Engineers Who Kill: Professional Ethics and the Paramountcy of Public Safety," in 
Business and Professional Ethics, 1(1), Fall 1981: 77-91. 

2. John Kultgen, "The Ideological Use of Professiuonal Codes," in Business and Professional Ethics>, 1(3): 
53-69. Kultgen reveals a disparity between the meanings professional codes convey to membership versus 
those conveyed to outsiders. He identifies four myths that codes can fall into: independence, altruism, peer 
review, and wisdom. Must reading for those who would identify pitfalls of professionalism and professional 
codes. 

3. Lynn Sharp Paine, "Managing for Organizational Integrity" in Harvard Business Review, March-April 1994: 
106-117. This seminal article contrasts integrity-based and compliance strategies for implementing ethical 
management. The focus is business ethics but her argument is highly relevant for engineers and surveyors 
working in organizational contexts. 

4. Gary Weaver and Linda Klebe Trevino, "Compliance and Values Oriented Ethics Programs: Influences on 
Employees' Attitudes and Behavior," in Business Ethics Quarterly, 9(2): 315-335. 

5. John Ladd, "The Quest for a Code of Professional Ethics: An Intellectual and Moral Confusion," in Ethical 
Issues in Engineering, edited by Deborah G. Johnson, Englewood Cliffs, NJ: Prentice Hall, 1991: 130-136. 


e This presentation was given before the CIAPR, OEG, and the UPRM CEP organizations on November 15, 
2007. 


CIAPR Presentation on Professional Ethics 
https://cnx.org/content/m15501/ 


This presentation on 
Professional Ethics has 
been developed for the 
Puerto State Society of 
Professional Engineers 
and Surveyors. The PR 
Office of Governmental 

Ethics and the University 
of Puerto Rico, Mayaguez 
Campus Center for 
Professional Enhancement 
allowed participants credit 

for the November 15, 

2007 activity. 


Evaluations for Mayaguez Workshop 
https://cnx.org/content/m15501/ 


This media file has been 
added for those referred 
here by the Frontiers in 
Education Work in 
Progress that details this 
activity. Clicking on the 
link provided will open 
workshop assessment 
results generated 
November 15, 2007 by the 
Puerto Rican Office of 
Government Ethics. 
Although these results are 
in Spanish, they can give 
English readers a rough 
idea of how participants 
viewed the content, 
pedagogical style, and 
presenters. More complete 
assessment will follow 
upon future instantiations 
of this workshop. 


Frontiers in Education Presentation 2008 
Teaching Engineering Ethics in Puerto Rico 
https://cnx.org/content/m15501/ 


Clicking on this media file 
will open the presentation 
delivered by William Frey 
and Efrain O'Neill at 
Frontiers in Education, 
October 24, 2008. This 
presentation summarizes a 
workshop developed for 
engineering practitioners 
in Puerto Rico in 
engineering ethics. 


Intermediate Moral Concepts 
https://cnx.org/content/m15501/ 


This figure provides a 
table summary of 
intermediate moral 
concepts used in decision 
making in the business and 
professional areas. 


Basic Moral Concepts 
https://cnx.org/content/m15501/ 


This figure offers a table 
summary of basic moral 
concepts used in decision 
making in the business and 
professional areas. 


Partial Exam Rubric 
https://cnx.org/content/m15501/ 


Jeopardy on Incident at Morales 
https://cnx.org/content/m15501/ 


This module is a WORK-IN-PROGRESS; the author(s) may update the content as needed. Others are welcome to 
use this module or create a new derived module. You can COLLABORATE to improve this module by providing 
suggestions and/or feedback on your experiences with this module. This module links to an assessment module 
that contains exercises useful for its improvement. The authors ask those who use it to carry out assessment 
activities and communicate the results to them in order to help in this modules continual improvement. 


Funded by the National Science Foundation: "Collaborative Development of Ethics Across the Curriculum 
Resources and Sharing of Best Practices," NSF-SES-0551779 


Being an Ethical Job Candidate 

This student module has been developed to help students in the practical 
and professional areas become aware of the ethical issues that often arise in 
the pursuit of employment. The point of departure is the "Guidelines to 
Professional Employment for Engineers and Scientists" set forth by the 
IEEE (Institute of Electrical and Electronics Engineers) and republished by 
Stephen Unger in his book, Controlling Technology: Ethics and the 
Responsible Engineer, 2nd Ed. Each intermediate moral concept set forth in 
the guidelines is challenged by a case. Students from past professional and 
occupational classes at the University of Puerto Rico at Mayaguez have 
provided the cases. While realistic, these cases are not necessarily 
representative of actual historical events since in some occasions 
confidentiality concerns have led to the altering and generalizing of some 
facts. To add another dimension to this module, each case requires a 
decision as well as the application of concepts to realistic situations. This 
student module is being developed as part of an NSF-funded project, 
"Collaborative Development of Ethics Across the Curriculum Resources 
and Sharing of Best Practices," NSF SES 0551779. 


Module Introduction 


Chances are that you are either actively involved in an effort to find work or 
soon will be. Based on stories that come from the job-hunting experiences 
of UPRM students in Practical and Professional ethics classes, this module 
presents the employment guidelines put out by the IEEE, challenges these 
guidelines with realistic cases and scenarios, and provides you with 
decision-making tools to tackle these ethical complexities. This module was 
developed for and recently presented in Mechanical Engineering Capstone 
Design courses. It forms a part of the EAC Toolkit funded by the National 
Science Foundation, SES 0551779. 


The details of the IEEE Professional Employment Guidelines for Engineers 
and Scientists have been reprinted by Stephen Unger in his book, 
Controlling Technology: Ethics and the Responsible Engineer, 2nd Ed. NY, 
NY: John Wiley and Sons, Inc.: 315-329. We condense these guidelines to a 
few concepts. Each concept will be presented and followed by one or more 
cases designed to test the concept in its application. 


Sincere Interest 


e Job candidates are obliged to apply only for those positions in which 
they are sincerely and seriously interested. 

e "Sincere interest" has several meanings but two stand out here. First, 
they should not agree to an interview after having accepted a job offer 
from another company. Second, they should be qualified according to 
the requirements listed in the job application. 

e The following scenarios test this concept in different ways. "Bring 
Your Friends" raises the issue of whether not being seriously interested 
in a job is ok if the interviewer knows this and initiates the interview 
for other reasons. "Working for Mega Weapons" asks whether moral or 
conscience-based conflicts cancel out "sincere interest." 


1. Bring Your Friends: 

Maria, a talented student in mechanical engineering has accepted an offer to 
work for a prestigious firm. Then she receives a call for an interview with 
firm X. She tells them that she has already accepted an offer from Y, but the 
caller says that doesn’t matter. “We want to interview you anyway so that 
we can document affirmative action compliance. In fact, if you have any 
friends who are similarly situated [i.e., women who come from minority 
groups] please give us their names. We will fly all of you to our central 
headquarters for interviews at our expense. It will be a good vacation. 
What would you do if you were in Maria's place? 


e Accept the interview offer but not try to recruit any of your friends. 

¢ Accept the interview offer and try to recruit some of your friends to go 
along. 

e Refuse to accept the interview on moral grounds. 

e Refuse to accept the interview because it would interfere with the class 
in Practical and Professional Ethics that you are currently taking. 

e Report this company to the appropriate governmental agency since 
they are clearly distinguishing against candidates from so-called 
minority groups 

e Your solution... 


2. Working for Mega Weapons 


Jorge is an unemployed computing professional. He is also a pacifist. 
Antonio, a friend, has a job prospect. Mega Weapons is looking for 
someone with Jorge’s expertise. Yes, he will be spending time developing 
the guidance systems for “smart bombs.” But the accurate, smart bombs 
will be less likely to go astray and kill innocent civilians. Jorge, however, 
remains unimpressed by this. “They’re still bombs,” he says, “and their 
primary purpose is to kill human beings. Besides, I would compromise 
myself by even accepting an interview. What if they ask me about my views 
on war? I would have to tell them the truth and then they would dismiss me 
as a candidate.” Jorge tells his wife about the job prospect. While she 
supports his pacifism, she tells him that she can’t continue indefinitely as a 
waitress; her job is preventing her from completing her college degree and 
keeps her away from the children. She asks Jorge if there is any way he can 
reconcile this job with his pacifism. What should Jorge do? 

What should Jorge do is he receives a request to interview with Mega 
Weapons? 


e Jorge should not go to the interview because he is not "sincerely 
interested" in this position. His pacifism cancels out any possibility of 
"sincere interest". 

e Jorge should accept this interview request because his obligations to 
his family outweigh matters of personal morality and personal 
conscience such as his pacifism. 

e Jorge should accept this interview and a job offer, if one follows, 
precisely because of his pacifism. If he refuses then Mega Weapons 
will find a war monger who will do all kinds of harm. By taking the 
job and using his skills to minimize harm in weapons development 
Jorge is doing his best to realize the pacifist agenda. 

e Jorge should set aside his pacifism and use his engineering skills to 
carry out politically sanctioned weapons projects just as a doctor 
should set aside personal likes or dislikes of a patient and exercise his 
or her skills dispassionately and professionally. 

e Your solution... 


Full and Honest Disclosure 


¢ The job candidate is required to provide full information relative to the 
job description as advertised. This would include elements such as: 

e Educational Experience 

e Prior work experience 

e Other job relevant skills and knowledge 

¢ Do religion, sexual preference, marital status, political viewpoints, and 
recreational practices constitute job relevant matters? In other words, 
are these matters private to the job candidate or are there occasions 
when the prospective employer has a right to access this information? 

¢ Distinguish between information to which an interviewer has a right 
and the means the interviewer has the right to use to uncover this 
information. Do interviewers have the right to require that job 
candidates (1) take polygraph examinations, (2) undergo drug tests, (3) 
take psychological profiling exams, (4) be subjected to "staged crises" 
to find out how a candidate would handle such an event? These may 
constitute information areas to which the prospective employer has a 
right, but does the interviewer also have a right to use these means to 
obtain this information? 


The following scenario examines whether full disclosure requires that 
one make known one's personal moral convictions. 


3. Are You a Bleeding-Heart Pacifist? 

Jorge is a pacifist. He is also an unemployed computing professional. 
Against his better judgment, his wife and friend, Antonio, have talked him 
into interviewing with Mega Weapons for a new opening working on the 
guidance systems of non-nuclear missiles. During the interview, the 
employer remarks that Mega Weapons has had trouble in the past with 
employees who have moral qualms about working on weapons projects. He 
then turns to Jorge and asks, “You’re not one of those bleeding-heart 
pacifists are you?” How should Jorge answer this question? 


e Jorge should not reveal his pacifism. It is obvious that this would 
prejudice Mega Weapons against hiring him. He must try to get the job 
at all costs. 

e Jorge should take the time to explain his pacifism, and how he sees 
himself fitting into different military projects. For example, he could 


emphasize his concern and expertise in making weapons guidance 
systems as accurate as possible to minimize "collatoral" damage 
during use. He could use this interview to negotiate guidelines for 
projects that he would find compatible with his convictions. 

e Jorge should immediately exit the interview. It is obvious that Mega 
Weapons would exhibit no sympathy or support for his pacifism. 

e Your solution. 


Moral Conflicts and Full and Honest Disclosure 


Consider this Analogy 

You are a physician on call for Saturday night in a remote country hospital. 
You receive an emergency call to come immediately and perform, life- 
saving surgery on a patient in critical condition. The surgery is routine for 
someone of your skills but the situation for the patient is critical. You can 
save his life if you act quickly. You speed to the hospital, scrub, suit up and 
walk into the operating room. There lying unconscious on the operating 
table is your worst enemy. This is a person whose entire life has been 
devoted to making you miserable. You have no doubt that if you save his 
life he will continue to inflict even more suffering on you. You hesitate. You 
could botch the operation and probably get away with it. But no one else 
can perform the surgery. You successfully execute the operation and save 
the patient's life. After all, as a physician you have the obligation to set 
aside personal issues and feelings and do your duty as a professional to the 
best of your abilities. 


The general consensus is that the doctor is morally, professionally, and even 
legally obligated to perform the operation. Professionalism, most argue, 
requires that we set aside personal issues and personal morality and do our 
duties as professionals. Samuel Florman argues that engineers as 
professionals have the same duty by analogy. If society asks an engineer to 
carry out a task that is socially sanctioned and politically validated, then the 
engineer has the duty to set aside whatever moral or conscience-based 
objections he or she may have and carry out the engineering activity. So 
even those who are pacifists and object to weapons projects may have, 
under the right conditions, the obligation or duty to set aside personal 
morality and work on the project. Do you think Florman's analogy holds? 


Put yourself into the position of Jorge? Does he have the obligation to set 
aside his pacifism as a merely personal belief and carry out his orders as an 
engineer? 


Here is the central part of Florman's argument from analogy quoted 
from his article, "Moral Blueprints" (Harper's, October 1978, pp. 0- 
33): 

If each person is entitled to medical care and legal representation, is it not 
equally important that each legitimate business entity, government agency, 
and citizens’ group should have access to expert engineering advice? If so, 
then it follows that engineers (within the limits of conscience) will 
sometimes labor on behalf of causes in which they do not believe. Such a 
tolerant view also makes it easier for engineers to make a living. 


What do you think Florman means by "within the limits of 
conscience" ? 


Nathaniel Borenstein a widely respected expert on intelligent systems found 
himself under just this kind of situation. A committed pacifist, he 
assiduously avoided getting involved in military projects, even when asked 
repeatedly by representives of the military. But something said to him by 
one of these military representatives led him to reassess his position. 
Borenstein was asked to develop a training simulation to teach individuals 
how to work with the nuclear missile launching system. When he found that 
it involved "embedded training" he became very concerned. To appreciate 
the full extent of his concern and the reasons that persuaded him to get 
involved in this project, it is best to turn to his own words: 


Borenstein on Embedded Training 

Embedded training, in particular, struck me as a very poor idea. Training by 
computer simulation has been around for a long time. Embedded training 
takes this one step further: it does the simulation and training on the actual 
command and control computer. To exaggerate slightly, whether or not 
anyone actually dies when you press the "launch missiles" button depends 
on whether or not there is a little line at the top of the screen that says 
"SIMULATION." 


Borenstein continues 


Such a system seems almost designed to promote an accidental nuclear war, 
and this thought was what persuaded me to attend the workshop in the first 
place. One can all too easily imagine human error--"I could have sworn it 
was in the ‘simulation’ mode--as well as frightening technical possibilities. 
Perhaps, due to some minor programming bug, the word "SIMULATION" 
might fail to disappear when it was supposed to. Someone approaching the 
computer would get the wrong idea of what it was safe to type. 


These quotes are taken from: Nathaniel S. Borenstein, "My life as a 
NATO collaborator" in the Bulletin of the Atomic Scientists, April 
1989: 13-20. 

A Thought Exercise 


e Think of Borenstein's concerns and eventual actions in light of 
Florman's analogy. 

e Does Borenstein have the obligation to set aside his pacifism to work 
on correcting this training problem? 

¢ Does Florman's analogy provide the justification for this? Or is 
Borenstein acting on the basis of a very different set of arguments? 

e Assume that you are a committed pacifist. Was Borenstein right to set 
aside his beliefs to work on this project? Did he really set aside his 
beliefs? 


Honoring Confidentiality Agreements and Waiving 
Employment Rights 


e More and more, prospective job candidates are being required to sign 
"non-disclosure agreements" as a part of their employment contract. 
These agreements commit engineers and professionals, not only to 
non-disclosure of company secrets, but to not seeking employment 
with competitors for three to five years after leaving the company. 

e Non-disclosure agreements are designed to balance an employer's 
concern for protecting confidential information with an employee's 
right to job mobility based on freedom of association. But a new and 
vital concern to engineers and professionals on the point of 
employment is just what they are commiting themselves to when they 
agree to such contractual provisions. 


e The prospective employee's responsibility to honor confidentiality 
agreements is grounded in the employer's obligation to full disclosure 
of the terms of employment. Balancing these is difficult in the 
interviewing and hiring processes as the following cases demonstrate. 

e New employees are also being asked to sign agreements waiving their 
right to sue the company should they be fired. In lieu of the right to sue 
for wrongful dismissal, companies ask that employees agree to binding 
arbitration carried out by an outside arbitrator. Binding arbitration 
is...binding, that is, it obligates both of the disputing parties to a 
decision decided upon by an outsider. And the company reserves the 
right to name the arbitrator. Companies have done this to protect 
themselves against the erosion of the doctrine of "employment at will" 
toward the notion of "just cause." But the scenarios below invites you 
to think about how much job candidates are being asked to give up 
when they waive their right to sue for wrongful dismissal. 


4. We Protect Our Property 

Pedro has a job offer from Z-Corp, a manufacturer of computer chips. Z- 
Corp has recently had problems with its competitors who have tried to hire 
away its employees to get information about their chip production process. 
In response, Z-Corp now includes a clause (non-disclosure agreement) in its 
employment contract that prohibits employees from working with 
competitors for up to five years. Should Pedro be concerned about this? 
What should he do? 

What should Pedro do? 


e He should refuse to sign such an agreement even if it costs him the job. 

e He should sign the agreement without complaint. It's a nasty world out 
there, and he is lucky to have this job. 

e Pedro should ask the company to be more explicit about the 
confidentiality concerns they are trying to protect. He should also ask 
whether it is necessary to restrict his future employment options to 
such an extent. 

e Your solution... 


5. You Can't Sue Us 


Marta, a student at an Hispanic university has just accepted a job with a 
major U.S. corporation. The job seems ideal. However, she notices that her 
employment contract includes a clause to the effect that she cannot sue the 
corporation for wrongful dismissal should she be fired or laid off. Instead, 
the dispute would be resolved by an outside arbitrator. The arbitrator’s 
decision would be binding on both parties. Moreover, the arbitrator would 
be chosen by the company. Marta suspects that this agreement represents a 
“hard line” stance that the company has taken on wrongful dismissal suits. 
What should she do? 

What should Marta do? 


e She should refuse to agree to waiving any of her legal rights. Not to do 
so would leave her vulnerable to being fired by the company for any 
reason whatsoever, even morally questionable reasons. 

e She should ask for more time to study the employment contract before 
signing. Then she should examine very carefully the company's past 
employment issues. Maybe the company's record is questionable and 
this has led them to take such a stance toward wrongful dismissal suits. 

e Marta should ask for more time to think about the employment offer 
and the contractual terms. Then she should try to find another position 
and only if she fails in this effort should she accept the offer as the best 
thing she can do. 

e Your solution... 


6. Can I use what I have already learned? 

Mega Weapons, Inc. (MW) has been awarded a lucrative contract with the 
U.S. military to develop guided, non-nuclear missiles. This contract is 
based on MW’s considerable success in developing highly accurate 
computer guidance systems. While working with MW, you have had access 
to the details of these guidance systems, including information owned by 
MW and protected by the law. Recently, you have received a job offer from 
Amaco Arms, Inc. (AA). This offer came about through an unsolicited 
recommendation by a former classmate of yours; he now works for Amaco, 
is familiar with your experience and expertise, and suggested to his 
supervisors at Amaco that they try to hire you away from Mega Weapons. 
You will be helping them develop guidance systems for missiles and will be 
doing work similar to the work you are doing with Mega Weapons. AA 


competes directly with ME for military weapons contracts. It is more than 
likely that protected information you have had access to while working with 
Mega Weapons would be useful for what you would be doing with Amaco. 
What would you do if you were in this position> 


e You should accept the new job. After all, your classmate has done you 
a favor. It's a lot more money, and you are certainly in a position to 
help AA. 

e You should not accept this job offer since it is clear that your former 
classmate and AA are only interested in the proprietary and 
confidential information you have about MW. 

e You should accept the job but only after you have done two things. 
First, you need to consult with MW to define precisely the boundaries 
of your confidentiality obligations. Then you should make these 
boundaries clear to AA and only if they accept these boundaries should 
you agree to work for them. 

e Your solution.... 


7. You Can't Take It With You 

You are leaving Computing Systems, Inc. to work for Compware, Inc,. a 
competitor. Before you leave Computing Systems, you are debriefed by the 
Personnel Office and a company lawyer on the proprietary information you 
have had access to while working with Computing Systems. They have 
itemized the information that you cannot divulge to or use in your work 
with Compware. It is your professional judgment that they are including 
information that is general knowledge and should not be considered 
confidential or proprietary. It is also information that would be useful— 
even essential—for what you will be doing in your new job. You feel that 
this confidentiality agreement is overly restrictive and would handicap you 
in your new job. What should you do? 

How should you respond to CSI's restrictions on what you can and 
cannot disclose in your new work with Compware? 


1. You should assert your rights to make use of all the information that 
your training has provided you. This includes especially the 
innovations you introduced to CSI. Because this is the result of your 
hard work you should be able to take it with you to your new job. 


2. Even though CSI's confidentiality boundaries are, in your opinion, 
restrictive, you have no choice but to accept them. Make these 
boundaries clear to Compware and hope that they still want your 
services. 

3. You need to consult a lawyer here. Clearly CSI is trampling on your 
legal rights but you will need expert help to assert them. 

4. Your solution... 


More on Full and Honest Disclosure: Terms of Interview 


Full Disclosure also pertains to providing full disclosure of the terms of 
the interview as well as full disclosure of the terms of employment 
should the search reach this point. 


e Full disclosure would include providing the job candidate with a 
detailed itinerary of the interview process. As we will see in the case 
below, some interviewers deliberately leave off certain items to create 
surprises. 

e Full disclosure of the nature of the job should include a detailed 
description of routine activities as well as non-routine possibilities. An 
example of a significant non-routine task would be that occasions may 
arise where an employee may at some point be called upon to work on 
a Weapons project. 

e In short, the job candidate should be given, during the interview, an 
orientation on work responsibilities, places in which the work will be 
carried out, and the colleagues with whom he or she will be working. 


8. Oh, by the way... 

Pedro, who will graduate at the end of the current semester, is a student at a 
well known Hispanic serving university. He and two of his classmates are 
flown by Comp-Org for an interview at company headquarters. During a 
phone conversation with the company representative setting up the 
interview, he asks if there is anything he should do to prepare for the 
interview. The company representative answers, "No." Pedro receives a 
faxed itinerary of the interview--it looks routine. So Pedro and his 
classmates board the plane and arrive at their destination, the company 
headquarters. The company official who meets them at the airport tells them 


that the first item on the interview agenda is a drug test. When Pedro 
objects--"Why weren't we told about this before we agreed to the 
interview?"--he is told that if this is unacceptable to him, he can get right 
back on the plane because the interview is over for him. 

What should Pedro do? 


e He should get on the plane. This act on the part of the interviewer 
violates his right of prior disclosure of the terms of the interview. 

e He should submit to the drug test. After all, he should have reasonably 
expected that the company would do something like this. Since 
whether or not he has a drug habit is highly job relevant, the company 
has a right to this information. 

e He should file a grievance against the company for discriminating 
against Hispanics. 

e Your solution... 


Employers should also treat information about job candidates and 
employees as confidential 

In the following case, examine whether information about why a former 
employee with your company had been fired is or is not confidential and 
should or should not be included in any recommendation you write for that 
employee. 


9. The Recommendation 

A worker under your supervision has recently been fired for incompetence 
and repeated violations of confidentiality. Several weeks later, the worker 
returns to ask you for a letter of recommendation. He says you owe it to 
him; you fired him and he has not been able to find any work and has a 
family to support. 

What should you do? 


1. Write the letter and withhold information about the employee being 
fired. While he may be a slacker, you should help him as a means of 
helping his family. 

2. Write the letter but include the information about the employee being 
fired. If you frame it properly, maybe he will get a job and be able to 
support his family. 


3. Refuse to write a letter. If you leave out what the prospective employer 
considers crucial information you may be liable for any harm this 
slacker causes. And you wouldn't be doing the former employee any 
favor in writing the letter because you would be wrong to conceal 
information about his being fired. 

4. Your solution... 


Finally, interviewers and employers have the obligation to treat job 
candidates and employees with dignity. This includes respecting 
privacy and refraining from harassment. The following case raises 
interesting questions about just what constitutes harassment during an 
interview. 


e A recent graduate from University X, Marta has a strong and 
successful interview with a representative from a local, respected 
company. She discussed her skills, experience, and asked several 
perceptive questions about working conditions, job responsibilities, 
and benefits. The interviewer, obviously impressed, asked Marta back 
for a second interview with his supervisor. 

e The second interview followed a different course. The interviewer, an 
older man, did not ask her about her skills or experience. Instead he 
reminisced about his days as a college student. He talked about his 
children--what they were studying and their career plans. He 
mentioned his wife in passing. Then he told Marta that the people who 
do well in his company are hard workers. "The strongest person," he 
said, "will do whatever is necessary to survive in a harsh, competitive 
environment." Then he looked at her hands and asked if she was single 
and if she still lived with her parents. 

e How should Marta answer these questions? 

e Do these questions invade Marta's privacy? 

e Do the interviewer's questions, comments, and gestures constitute 
sexual harassment? 


Decision Making Exercise and Ethics Tests 


Your Task 


e You will be divided into groups and assigned a scenario. 

e Each scenario involves a difficulty with interpreting and applying an 
employee guideline concept. 

e Interpret and apply the concept as best you can. 

e Develop a value integrative solution that resolves the decision point of 
your scenario. 


Values 


e Value: A value "refers to a claim about what is worthwhile, what is 
good. A value is a single word or phrase that identifies something as 
being desirable for human beings." Brincat and Wike, Morality and the 
Professional Life: Values at Work 

e Justice: Justice as fairness focuses on giving each individual what is 
his or her due. Three senses of justice are (1) the proper, fair, and 
proportionate use of sanctions, punishments and disciplinary measures 
to enforce ethical standards (retributive justice), (2) the objective, 
dispassionate, and impartial distribution of the benefits and burdens 
associated with a system of social cooperation (distributive justice), (3) 
an objectively determined and fairly administered compensation for 
harms and injustices suffered by individuals (compensatory justice), 
and (4) a fair and impartial formulation and administration of rules 
within a given group. 

e Respect: Recognizing and working not to circumvent the autonomy in 
others and ourselves. (Autonomy is the capacity to make and execute 
decisions as well as to set forth ends and goals, integrate them into life 
plans, and use these to constitute active identities.) Respect involves 
recognizing and respecting rights such as privacy, property, free 
speech, due process, and free (and informed) consent. Disrespect 
undermines autonomy through deception, force, or manipulation. 

¢ Responsibility: The ability to develop moral responses appropriate to 
the moral issues and problems that arise in one's day-to-day 
experience. Responsibility includes several senses: (1) individuals are 
(capacity) responsible when they can be called upon to answer for 
what they do; (2) individuals have (role) responsibilities when they 
commit to carry out tasks that arise from social and professional roles; 
(3) responsibility also refers to the way in which one carries out one's 


obligations. It can range from indifference and negligence to care and 
diligence. Responsibility in this sense turns into a virtue that 
formulates diligence and care as excellences worth striving for. 

e Honesty — Is honesty telling the truth, the whole truth, and nothing but 
the truth? Or is it a virtue that involves a more delicate balance 
between extremes of excess and defect? Too much honesty results in 
harmful bluntness and tactlessness. (“Your child is a hopeless slob. 
You should disown him.” The former may be true but there are gentler 
and ultimately more productive ways to communicate this information 
to the concerned parent.) We are all familiar with too little honesty, the 
dishonesty that results from lying, deceiving, manipulating, 
exaggerating, distorting, etc. 

¢ Reasonableness - Defusing disagreement and resolving conflicts 
through integration. Characteristics include seeking relevant 
information, listening and responding thoughtfully to others, being 
open to new ideas, giving reasons for views held, and acknowledging 
mistakes and misunderstandings. Thus, reasonableness as a virtue 
includes much more than rationality. (From Michael Pritchard, 
Reasonable Children) 


In making your decision... 


1. Try to design a solution that realizes as many values as possible. 

2. Wike: “Although values can compete, they don’t conflict.” Try to 
solve the value competitions in your scenario by integrating the 
competing values in a solution. 

3. Wike: “No value necessarily overrides any other.” 

4. Wike: “Aim to realize all values, but where that is impossible, enact 
the most important values and/or the greatest number of values.” 


Having Trouble? Try this... 


1. Nolo Contendere. Take the path of least resistance. (Just go along 
with what the dominant person in the situation says.) 

2. Negotiate. Try to persuade those in the situation to accept a value- 
integrative solution, compromise, or trade off. 

3. Oppose. Someone is trying to force you to so something wrong. Get 
some courage. Oppose the wrongdoer. 


4. Exit. You can’t win in this situation so find a way of getting out. Let 
someone else deal with it. 

5. These options can be evaluated and ranked in terms of the values they 
realize (or don’t realize) and how feasible they are in the given 
situation. 


Try these ethics tests 


1. REVERSIBILITY: Would I think this a good choice if I were among 
those affected by it? 

2. PUBLICITY: Would I want this action published in the newspaper? 

3. HARM: Does this action do less harm than any available alternative? 

4. FEASIBILITY: Can this solution be implemented given time, 
technical, economic, legal, and political constraints? 
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Conclusion 


What have you achieved? 


1. You have become aware of how ethical issues can arise in the job 
candidacy process. 

2. You have a better of your obligations and rights in the job candicacy 
process. 

3. You have practiced decision making by evaluating and ranking 
solutions to ethics cases. 

4. You have worked with integrating important ethical values into 
solutions to ethical problems. 


Presentation of Module before Mechanical Engineering Class 


Presentation: Being an Ethical Job Candidate 
https://cnx.org/content/m14468/ 


This figure contains a 
powerpoint presentation of 
this module used in a 
Mechanical Engineering 
Capstone Design course 
during Spring and Fall 
semesters, 2007. 


Gray Matters in Job Searches 
https://cnx.org/content/m14468/ 


This word file presents 
four of the above scenarios 
in Gray Matters form. It 
provides a useful handout 
as well as an abbreviated 
version of this activity. 


Presentation: Nov 2010 
https://cnx.org/content/m14468/ 


Presentation February 2012 
https://cnx.org/content/m14468/ 


Workshop Exercises 
https://cnx.org/content/m14468/ 


The Gray World: Introducing Research Ethics to Future Professionals in 
Science and Engineering 

This module reports on an outreach project carried out in conjunction with 
GERESE, Graduate Experience in Research Ethics for Science and 
Engineering (NSF 0629377). In this project, graduate student mentors 
developed and presented a workshop in research ethics targeted to pre- 
university students interested in careers in science and engineering. 
Students learn to see that a career can be good in two senses, a moral sense 
and a technical or discipline-based sense. This and other modules are also 
featured in an EAC Toolkit developed through the NSF-funded project, 
"Collaborative Development of Ethics Across the Curriculum Resources 
and Sharing of Best Practices," NSF-SES-0551779. 


Note:Write your module for a student audience. To complete or edit the 
sections below erase the provided textual commentaries then add your own 
content using one or more of the following strategies: 

Guide to Links 


- Faculty Retreat in Research Ethics summarizes NSF grant 
GERESE activities. 


- RISE2BEST link provides links to other sources essential to 
research ethics: Online Ethics, 
ORI, and selected universities 


- Ethics CORE is a new NSF project to create a comprehensive 
Online center to draw together 

materials on research ethics like Online Ethics Center and 
U-Mass Scholarly Works/ESENCe project 


- Open Seminar course is online component of a special topics 
course in Reseach Ethics offered at UPRM 
in 2008. 


Graduate Experience in Research Ethics for Science and 
Engineering 


GERESE 


Science and Engineering Community in Research 
Ethical Awareness and Commitment 


Mentoring 
Program 


Faculty 
Capacity 
Building 


Science & 


s}uSpn}S o3}enpeiy 


Curricula 


Elements of GERESE project leading to ethically empowered graduate 
students. 


GERESE, an NSF grant, developed and tested a hybrid approach to 
research ethics, one that sought to identify and integrate synergies between 
stand-alone courses and an organized series of ethics across the curriculum 
interventions. Working with a conceptual framework in research ethics, 
where issues are derived from a double axiological axis, project 
investigators developed a workshop series in research ethics and also 
experimented with one-hour and three-hour courses. Faculty development 
workshops identified key issues in research ethics and carried out activities 
through which faculty members assessed different aspects of GERESE. A 
final retreat held August 2009, realized module and case development 


activities which were mapped onto the research ethics issues identified 
earlier. The result is an Ethics Incubator published in the Connexions 
module, "Faculty Retreat in Research Ethics--Modules and Issues. (See link 
above.) 


A Presentation: The Gray World 


Graduate students at UPRM, Erika Jaramilla and Morgan Echeverry, 
developed a presentation that introduces students to general ethical issues as 
well as more specific issues in research ethics. This presentation introduces 
ethics in the context of choosing a career; ethics consists of the proper 
exercise of choice in this and other situations. Student-produced video 
vignettes used to introduce key issues in research ethics have been 
seamlessly integrated into this presentation. Using clear images and forceful 
descriptions, this presentation introduces pre-university students to a range 
of ethical issues that arise in research in engineering and science. Several 
distinct pedagogical strategies are used to bring about a transition from 
black and white situations (which help students hone in on key concepts 
and distinctions) to the "grey world" where students are exposed to real 
world moral complexities. 


The Gray World--Presentation in Spanish 
https://cnx.org/content/m37142/ 


Gray World Presentation for Graduate Students 
https://cnx.org/content/m37142/ 


Gray World Presentation (SEAC Nov 5, 2011) 
https://cnx.org/content/m37142/ 


RCR Concept Table 
https://cnx.org/content/m37142/ 


Research Ethics Video Vignettes 


Students act out different scenarios in research ethics to provide black and 
white examples of different issues. Among those covered are plagiarism, 


falsification, fabrication, environmental responsibility, mentoring, and 
conflict of interest. 


Fabrication 
Video Vignette Fabrication 


Student fabricates data to make meet teacher's expectations. 


Falsification 
Falsification 


Student falsifies data to make data spread sheet meet teacher's 
expectations. 


Throwing Out the Trash 


Car turns corner, window opens, and trash flies out in a graphic 
display of environmental irresponsibility. 


Moving from the Black and White to the Gray 


A Layered Case 


—— 


___— Una compafiia farmacéutica ha 
y descubierto un medicamento que 
mejora la calidad de vida de los 
pacientes de VIH-SIDA, y en algunos 
casos cura completamente el sindrome 


This layered case helped students move from black and white issues to 
gray issues. 


A pharmaceutical company discovers a treatment for HIV-AIDS patients 
which controls the symptoms and, in some cases, cures the disease 
Complicating circumstances are layered in. 


e The production process produces toxic chemical byproducts. 

e To clean these up properly would cut sharply into the company's 
profits so it dumps them illegally but temporarily into an aquifer that 
supposedly nobody uses. 

e The medicine works so the company's product saves lives. But is the 
cost--the contamination of an aquifer--really worth the cost? 


Assessment Strategy 


The assessment strategy used by workshop developers combines qualitative 
with quantitative assessment. Closed questions help measure changes in 
student perception and knowledge pertinent to ethics and research ethics. 
Open-ended questions help assess problem solving and concept prototyping 
skills. 


Pre and Post Test for Assessment 
https://cnx.org/content/m37142/ 


Mapping Assessment Activities onto Bloom Taxonomy 
https://cnx.org/content/m37142/ 


Results 
Assessment Results 
Nombre de la Fecha Nam. part. Conocimientos Percepcién Analisis Caso | Concepto Video Eval. 
Escuela Etica General del 
taller 
Junio 2? 2007 16 NA NA 
dunio 28 2007 oF NA NA 


Marzo 3 2008 19 39% 0.47-1.18 1.5-2.05 


| UBSM-S. German | Junio30 2008 32 30% 0.59-1.45 1.63-1.72 


2008 


Junio 26 2008 18 21% 21% 2.22-2.44 0.23-1.31 90.3% 
[UBSM-Ponce y8 | Junio 17 2008 4 20% 33% 0.56-1.89 | 1.22-2.17 94.33% 
Julio 19 2008 32 1.44-4.24 2.42-2.54 83.33% 
2008 
‘SESO Diciembre8 18 152.78 0.67-1.78 78% 
2008 2008 1.9-2.33 0.76-1.33 
Diciembre 10 38 
2008 
SACNAS Marzo 25 2008 10 
Octubre 21 15 2.43-2.93 1.18-1.91 
2008 
“Mc Nair Noviembre 12 11 2272.45 0754.75 
2008 
| Julio 2009 13% 24% 063-15 1-41.32 Plagio, 36.3% 
falsificacion 
‘STI 2009 Julio 3 2009 7% 25% 2.17-2.61 0.86-1.21 90% 


Julio 2003 26% 30% 0.57-1.33 1.31.8 Plagio, 87.3% 
conflicto de 
interés 


This table summarizes the assessment results for the 352 students who 
participated from 2007-2009. These are broken down into ethical 
perception, ethical knowledge, and rubric graded results on the open- 
ended definition and case analysis questions. 


Destrezas de Informacion - Parte I 

Este médulo ayudara a desarrollar destrezas para identificar, localizar y 
evaluar criticamente las fuentes de informacion y su contenido. El 
estudiante podra realizar bisquedas efectivas a través de bases de datos 
adecuadas que ofrecen informacion relevante para complementar el 
contenido del curso o para completar la preparacion de asignaciones y 
proyectos académicos. 


Unidad: Propuesta CIVIS (Centro de Recursos para la Educacion 
General/Center for Resources in General Education) U.S. Department of 
Education grant 84.031S, 2009-2012 


Modulo: Destrezas de informacion 


Autores: Jaquelina Alvarez (jaquelina.alvarez@upr.edu) y Arelys 
Fernandez (arelys.fernandez@upr.edu) 


Nivel y enfoque: Estudiantes subgraduados en areas de ingenieria, ciencias 
y matematicas 


Duracion: 3 horas 


Resumen: Este modulo tiene como proposito desarrollar algunas de las 
destrezas basicas de informacion en estudiantes a nivel subgraduado, en 
particular estudiantes de ciencias, matematicas e ingenieria. Esta separado 
en tres partes para facilitar la ensefianza del mismo: 1) Identificacion y 
clasificacion de la literatura, 2) Estrategias de bisqueda aplicadas a las 
bases de datos para buscar informacion primaria y 3) Evaluacién de 
informacion en la Web. El mddulo es flexible, sus partes pueden ofrecerse 
por separado, en periodos de 50 minutos aproximadamente u ofrecerse 
como una clase de 3 horas. 


En la parte 1, se describen las caracteristicas particulares de cada 
clasificaci6n para poder identificar y diferenciar entre una y otra. La parte 2 
describe y explica los pasos del procesos de investigacion y la aplicacion de 
operadores booleanos en bases de datos académicas para buscar articulos de 
informacion primaria. En la parte 3, se ofrecen algunas ideas practicas para 
realizar busquedas eficientes en Internet y se discuten los criterios basicos 


para evaluar la informacion encontrada. Esta parte del modulo bien puede 
ofrecerse en conjunto con la parte 2 u omitirse del todo para una 
redistribucion del tiempo. Cada parte del médulo contiene un ejercicio de 
practica para aplicar el conocimiento adquirido y avaluar el médulo mismo. 


Ambiente: E] modulo fue disefiado para ofrecerse como taller, en 
colaboracion (team-teaching) entre el profesor del curso donde sera 
integrado el modulo y los disefadores del mismo. La primera vez que se 
ofrezca el médulo, el disefador dirigira el taller. El profesor observara y 
tomara nota para mejorarlo. Las partes se reuniran para intercambiar 
impresiones y editar el médulo segtin lo consideren necesario. Este se 
implementara en una segunda ocasion (en un grupo similar al anterior), 
pero los roles entre disefador y profesor se cambiaran. Habiendo evaluado 
los resultados de los primeros cambios al mddulo, se decidira la version 
final del mismo para su posterior integracion por el profesor como parte 
regular de su curso en todas sus secciones. 


E] taller debe ofrecerse en un sal6n o centro de cOmputos donde haya 
contacto visual entre los participantes y quien ofrece el médulo. Cada 
estudiante debe tener una computadora disponible con acceso a Internet y a 
las bases de datos durante todo el taller. 


Objetivos instruccionales: Al finalizar el médulo los estudiantes podran: 


e Distinguir entre literatura popular y cientifica 

e Diferenciar entre literatura primaria y secundaria 

e Aplicar estrategias efectivas de biisqueda en las bases de datos para 
hallar informacion primaria 

Evaluar paginas e informacion de Internet usando criterios especificos 


Materiales, equipo y tecnologia: 


e Presentaciones en Power Point 

e Conexion a Internet 

e Varias revistas de la disciplina 

e Acceso a bases de datos académicas 
e Proyector 

e Pizarra y marcadores 


Estrategias de ensenanza: E] mddulo fue disenado para ofrecerse como 
taller, con la ayuda visual de una presentaciOon. Se efectuardn ejercicios de 
practica durante el mismo y se asignaran tareas para después. El mdédulo 
puede complementarse con informacion sobre el plagio y la construccion de 
referencias bibliograficas. 


Destrezas 0 requisitos: Para completar el modulo con éxito es necesario 
que los participantes del mismo puedan hacer practicas significativas para 
ellos, por lo que se sugiere que cada uno tenga un tema asignado o 
seleccionado del que tenga que buscar informacion especifica. Los 
participantes deben tener destrezas basicas en el uso de la computadora y de 
Internet: prender y apagar el equipo, abrir y cerrar ventanas de Internet, 
entre otras. 


Actividades (contenido): 


Parte I — Informacion primaria vs secundaria y Fuentes 
cientificas vs populares 


Definiciones 


¢ Clasificacion de la informacié6n — La informacion se clasifica 
dependiendo del proposito y la audiencia a la que se dirige. 
Generalmente, en las ciencias la informacion se clasifica en dos 
maneras: primaria 0 secundaria y de acuerdo a su audiencia cientifica o 
popular 

e Literatura primaria — Fuentes de informacion que provienen del 
propio autor, de primera mano o fuente principal. Esta literatura 
informa resultados de experimentos, observaciones e investigaciones 
cientificas. Esta escrita por el cientifico 0 investigador mismo. Se 
publica en revistas académicas, conferencias, informes de gobierno y 
patentes. 

e Literatura secundaria — Fuentes de informacion que resefan, 
resumen 0 interpretan informacion de fuentes primarias. Provee 
informacion general o de referencia. Los autores generalmente son 
personas sin relacion directa con la investigaciOn. Se publica en 


revistas generales, multidisciplinarias, periddicos, blogs, paginas de 
Internet, libros de texto, enciclopedias, entre otros. 

¢ Fuentes de informacion — Recursos impresos o electronicos que 
contienen informacion sobre algtin asunto 


o Publicaciones personales — Blogs, paginas de Internet, etc. 
Segun el autor y el contenido pueden ser informacion primaria o 
secundaria. 

o Revista cientifica — Es literatura primaria. También conocida 
como revista revisada por pares, revista arbitrada o revista 
académica. Esta escrita por expertos o especialistas en el tema y 
es revisada y aprobada para su publicacion por otros expertos en 
el mismo tema. Su contenido se caracteriza por analizar 
profundamente los asuntos, por lo que los articulos son extensos y 
su lenguaje técnico. 

o Revista cientifica multidisciplinaria — Esta escrita por expertos, 
pero su proposito principal es difundir el conocimiento entre los 
especialistas de la disciplina. Puede contener literatura primaria 
como secundaria. 

o Revista popular y periddico — Es literatura secundaria. Esta 
escrita por periodistas o aficionados al tema en lenguaje comun y 
sencillo. Su contenido puede ser bien variado. 


Como identificar y clasificar la literatura segtin su audiencia y contenido: 
Listas de Cotejo 


Literatura primaria Literatura secundaria 
Resumen, interpretacion o 
Informacion de primera mano analisis de la informaci6n 


original 


Escrita por el investigador Escrita por una segunda persona 


mismo 


Informa sobre observaciones, 


resultados o experimentos 


Publicada mayormente en 
forma de articulos de revistas 
especializadas, tesis, 
conferencias profesionales o 


patentes 


Lista de cotejo 1 


Revista 
cientifica 


Literatura 
primaria 


Articulos 
extensos 


Lenguaje 
técnico 


Poco color o 
ninguno 


Graficas de 
data en blanco 
y negro 


Ofrece informacion de contexto 


Publicada en revistas populares, 
periddicos, libros de texto, 
enciclopedias, paginas de 
Internet y otras fuentes 


secundarias 


Revista popular 


Literatura 
secundaria 


Articulos cortos 


Lenguaje popular y 
sencillo 


Mucho color e 
ilustraciones 


Fotos e imagenes 
llamativas y 
vistosas, con brillo 


Revista 
multidisciplinaria 


Literatura primaria y 
secundaria 


Articulos cortos y 
largos 


Lenguaje semi-sencillo 


Algun color e 
ilustraciones 


Puede contener 
imagenes con brillo 


No contiene 
anuncios 
comerciales 


Costosa 


Compra por 
subscripcion 


Escrita por 
expertos 


Dirigida a 
expertos 


Temas 
especializados 


Contiene 
referencias y 
bibliografia 


Ejemplos: 
Journal of 
Civil 
Engineering, 
Plant Biology 


Lista de cotejo 2 


Avaluto: 


Tiene muchos 
anuncios 
comerciales 
variados, no 
relacionados entre 
Si 


Economica 


Compra directa en 
puestos, tiendas y 
librerias 


Escrita por 
aficionados 


Dirigida al publico 
general 


Temas de interés 
general 


No contiene 
referencias ni 
bibbliografia 


Ejemplos: Popular 
Mechanics, Sport 
Illustrated 


Comerciales o anuncios 
directamente 
relacionados con el 
tema de la publicacion 


Pueden ser costosa o 
economica 


Por subscripcion o 
compra directa 


Escrita por especialistas 


Personas de la 
disciplina 


Temas de interés para 
especialistas 


A veces contiene 
referencias 


Ejemplos: Nature, 
Science 


Avaluo formal — Como prueba corta 0 tarea, asigne al estudiante el siguiente 
ejercicio. 


e Identifica varias revistas en tu disciplina y clasificalas en revistas 
populares, cientificas o multidisciplinarias. 

e Selecciona un articulo que puedas usar para desartrollar tu tema o 
proyecto de clase y determina si el mismo es literatura primaria 0 
secundaria. ;Por qué lo clasificaste de esa manera? 


Avaluo informal — Durante la presentacién misma, utilice los clickers o la 
técnica de mano[footnote] en el pecho para que los estudiantes contesten el 
siguiente ejercicio. 

Técnica de avaluo en el salon de clases. Asigne un numero a cada 
alternativa y pida a los estudiantes que muestren la respuesta colocando en 
el pecho la cantidad de dedos que corresponde al numero de la respuesta. 


Muestre o describa las siguientes fuentes de informacion (seleccione las 
fuentes segtin el tema del curso) y en para cada fuente haga la misma 
pregunta: Clasifique la fuente en primaria o secundaria. Los estudiantes 
tendran 30 segundos para contestar. 


1. Libreta de laboratorio con notas y observaciones 
2. Patente 
3. Hoja de datos (Datasheet, ej. 


Repita el ejercicio, preguntando si la fuente es académica o popular 


1. Video de YouTube: http://video.google.com/videoplay? 
docid=4291223655367640053# 

2. Articulo de pagina de Internet 

3. Articulo de base de datos 


Ayuda disponible 


e Por email — virtualref@uprm.edu 
e Por chat — www.uprm.edu/library 


Por teléfono — ext. 2023 (Col. Referencia), ext. 2026 (CRRE), ext. 
3584 (Circulaci6n) 


Anejos y documentos de apoyo 


Insert paragraph text here. 


Hoja de Trabajo 1: https://cnx.org/content/m45129/ 

Asignacion 1: https://cnx.org/content/m45129/ 

Presentacion 1: 
http://uprm.edu/library/docs/tutorias/EvaluacionCriticaFuentesInforma 
cion.ppt 

Hoja de Trabajo 2: Lista de cotejo: Informacion primaria vs secundaria 
y Fuentes académicas vs populares (para clasificacién de fuentes) 
Rubrica 1: Rubrica para avaluar referencias 
http://uprm.edu/library/docs/tutorias/RubricaAvaluarReferencias2012. 
pdf 

Presentacion 2: https://cnx.org/content/m45129/ 


Destrezas de Informacion - Parte II 

Este médulo ayudara a desarrollar destrezas para identificar, localizar y 
evaluar criticamente las fuentes de informacion y su contenido. El 
estudiante podra realizar bisquedas efectivas a través de bases de datos 
adecuadas que ofrecen informacion relevante para complementar el 
contenido del curso o para completar la preparacion de asignaciones y 
proyectos académicos. 


Unidad: Propuesta CIVIS (Centro de Recursos para la Educacion 
General/Center for Resources in General Education) U.S. Department of 
Education grant 84.031S, 2009-2012 


Modulo: Destrezas de informacion 


Autores: Jaquelina Alvarez (jaquelina.alvarez@upr.edu) y Arelys 
Fernandez (arelys.fernandez@upr.edu) 


Nivel y enfoque: Estudiantes subgraduados en areas de ingenieria, ciencias 
y matematicas 


Duracion: 3 horas 


Resumen: Este modulo tiene como proposito desarrollar algunas de las 
destrezas basicas de informacion en estudiantes a nivel subgraduado, en 
particular estudiantes de ciencias, matematicas e ingenieria. Esta separado 
en tres partes para facilitar la ensefianza del mismo: 1) Identificacion y 
clasificacion de la literatura, 2) Estrategias de bisqueda aplicadas a las 
bases de datos para buscar informacion primaria y 3) Evaluacién de 
informacion en la Web. El mddulo es flexible, sus partes pueden ofrecerse 
por separado, en periodos de 50 minutos aproximadamente u ofrecerse 
como una clase de 3 horas. 


En la parte 1, se describen las caracteristicas particulares de cada 
clasificaci6n para poder identificar y diferenciar entre una y otra. La parte 2 
describe y explica los pasos del procesos de investigacion y la aplicacion de 
operadores booleanos en bases de datos académicas para buscar articulos de 
informacion primaria. En la parte 3, se ofrecen algunas ideas practicas para 
realizar busquedas eficientes en Internet y se discuten los criterios basicos 


para evaluar la informacion encontrada. Esta parte del modulo bien puede 
ofrecerse en conjunto con la parte 2 u omitirse del todo para una 
redistribucion del tiempo. Cada parte del médulo contiene un ejercicio de 
practica para aplicar el conocimiento adquirido y avaluar el médulo mismo. 


Ambiente: E] modulo fue disefiado para ofrecerse como taller, en 
colaboracion (team-teaching) entre el profesor del curso donde sera 
integrado el modulo y los disefadores del mismo. La primera vez que se 
ofrezca el médulo, el disefador dirigira el taller. El profesor observara y 
tomara nota para mejorarlo. Las partes se reuniran para intercambiar 
impresiones y editar el médulo segtin lo consideren necesario. Este se 
implementara en una segunda ocasion (en un grupo similar al anterior), 
pero los roles entre disefador y profesor se cambiaran. Habiendo evaluado 
los resultados de los primeros cambios al mddulo, se decidira la version 
final del mismo para su posterior integracion por el profesor como parte 
regular de su curso en todas sus secciones. 


E] taller debe ofrecerse en un sal6n o centro de cOmputos donde haya 
contacto visual entre los participantes y quien ofrece el médulo. Cada 
estudiante debe tener una computadora disponible con acceso a Internet y a 
las bases de datos durante todo el taller. 


Objetivos instruccionales: Al finalizar el médulo los estudiantes podran: 


e Distinguir entre literatura popular y cientifica 

e Diferenciar entre literatura primaria y secundaria 

e Aplicar estrategias efectivas de biisqueda en las bases de datos para 
hallar informacion primaria 

Evaluar paginas e informacion de Internet usando criterios especificos 


Materiales, equipo y tecnologia: 


e Presentaciones en Power Point 

e Conexion a Internet 

e Varias revistas de la disciplina 

e Acceso a bases de datos académicas 
e Proyector 

e Pizarra y marcadores 


Estrategias de ensenanza: E] mddulo fue disenado para ofrecerse como 
taller, con la ayuda visual de una presentaciOon. Se efectuardn ejercicios de 
practica durante el mismo y se asignaran tareas para después. El mdédulo 
puede complementarse con informacion sobre el plagio y la construccion de 
referencias bibliograficas. 


Destrezas 0 requisitos: Para completar el modulo con éxito es necesario 
que los participantes del mismo puedan hacer practicas significativas para 
ellos, por lo que se sugiere que cada uno tenga un tema asignado o 
seleccionado del que tenga que buscar informacion especifica. Los 
participantes deben tener destrezas basicas en el uso de la computadora y de 
Internet: prender y apagar el equipo, abrir y cerrar ventanas de Internet, 
entre otras. 


Actividades (contenido): 


Parte II — Estrategias de busqueda de informacion 


e A. Proceso de investigacion — Estos son los pasos minimos que deben 
seguirse al momento de iniciar una investigacion bibliografica. Cada 
paso tiene sus propias caracteristicas. 


1. Definir el tema 


a. Asegurese de comprender su tema — Debe poder explicarlo en sus 
propias palabras a una segunda persona 


i. Defina y aclare términos 0 conceptos que no comprende 
ii. Determine la cobertura, nivel, profundidad, en fin, delimite 
su tema 


b. Haga un torbellino de ideas y conceptos 
c. Identifique las palabras o frases claves 


2. Desarrollar la estrategia de blisqueda (mas detalles adelante) — La 
estrategia de busqueda es el plan de accién para hacer biisquedas 
efectivas. Debera utilizar el idioma inglés para poner en accion su 
estrategia, pues obtendra mejores resultados. 


a. Seleccione los términos de busqueda 
b. Identifique sinénimos de dichos términos 
c. Identifique sus modificadores — periodo de tiempo, idioma, etc. 
d. Seleccione la base de datos 0 catalogo a usar[ footnote | 
Catalogo de la Biblioteca: http://unilib.uprm.edu, Bases de datos: 
e. Construya sus parametros de busquedas (Véase: Construyendo 
pardmetros de busqueda) 


3. Buscar la informacion 


a. Comience su busqueda usando las palabras claves 0 parametros 
de busqueda previamente seleccionados 

b. Verifique los resultados 

c. Determine si tiene acceso directo al texto completo, sea en 
formato impreso o electrénico 

d. Localice el articulo 0 el recurso (Véase: Localizando los recursos 
de informacion) 

e. Evalue la informacion (Véase: Parte III) 


4. Redacte el ensayo, articulo, poster, informe, etc. 

5. Cree y organice la bibliografia (Véase: Creando la bibliografia o lista 
de referencias)— Tiene varias alternativas, ya sea que selecciones usar 
un Gestor de Referencias Bibliograficas (RMS — Reference 
Management System, Ej. Zotero, EndNote) o que decida crearlas 
manualmente segun el manual de estilo que le sea solicitado. 


e B. Construyendo parametros de busqueda (search query) 


Se utilizan los operadores Boléanos (AND y OR) para elaborar los 
parametros para busqueda efectivas. 


e Los conceptos o términos claves se conectan con el operador AND. 


AND permite reducir los resultados de busqueda acercando los mismos al 
enfoque que realmente usted interesa del tema. Este operador limita los 
resultados a aquellos que tengan presente todos los términos conectados, en 


otras palabras, extraera de la lista de resultados aquellos que tengan solo 
uno de los términos. 


Ejemplo: Para buscar informacion sobre la historia de las computaras mis 
palabras claves serian computers y history. Si los conecto, obtengo: 
computers AND history. 


Este parametro de busqueda le dara como resultados articulos que solo 
contengan los términos computers y history. Si faltara uno de éstos, el 
operador sacara el articulo de su lista de resultados. 


Graficamente usted tendria lo siguiente: 


Sus resultados son representados por la intercesién de los circulos (secci6n 
ovalada en el centro), que es significativamente menor que los resultados 
que obtendria con una busqueda sencilla de ambos términos, representada 
por ambos circulos a la vez. 


Para hacer mas especifica la busqueda o limitarla mas puede afadirse otro 
término clave o usar uno de los modificadores como palabra clave. 


Ejemplo: Si el tema fuese: La historia de las computadoras, pero desea 
delimitar el tema en Europa, podria afadirse como palabra clave. Los 
resultados serian, no solo la interseccion de los circulos correspondientes a 
computers y history, sino la interseccion de estos dos con el tercer circulo, 
Europe. Parametro: computers AND history AND Europe, representado por 
el triangulo del centro. 


e Los sindénimos de los conceptos 0 términos claves se conectan con el 
operador OR. 


OR permite ampliar los resultados de blisqueda aumentando las 
posibilidades de recuperar articulos que usen un término de una manera y 
no de otra. Esto es particularmente importante considerando que no en 
todos los paises se le llama a los objetos de la misma manera 0 hay mas de 
una forma de escribir el mismo término. Este operador expande los 
resultados mostrando los articulos que contengan uno u otro de los términos 
conectados, en otras palabras, afadira a la lista de resultados aquellos que 
contengan al menos uno de los términos. 


Ejemplo: Para buscar informacion sobre la historia de las computaras las 
palabras claves serian computers y history. Si desea incluir en la busqueda 
informacion sobre las laptops, podria conectar los términos asi: (computers 
OR laptops) AND history. Cuando hay mas de dos términos en nuestros 
parametros de busqueda es importante agrupar los mismos usando 
paréntesis. 


Este parametro de busqueda le dara como resultados articulos que 
contengan computer y también history pero también les recuperara los que 
contengan laptops y history. Otra manera de verlo es que recuperara todo lo 
que contenga una de estas computers o laptops pero que estén acompafiadas 
de history. Si faltara uno de éstos, el operador sacara el articulo de su lista 
de resultados. 


Graficamente usted tendria lo siguiente: 


Sus resultados son representados por la forma marcada en negro, al centro 
de la figura. Note que aunque la grafica es basicamente igual a la anterior, 
los resultados en cada caso son distintos, siendo mas amplios los del 
parametro OR. 


e Otro parametro de busqueda es el corte por la raiz (truncation) 
representado con un asterisco (*) o un simbolo de interrogaciOn (?). Se 
usa el corte por la raiz cuando en los términos clave tenemos palabras 
con una misma raiz. Este parametro permite ampliar los resultados de 
busqueda integrando las variaciones de un mismo término en dichos 
resultados. Ademas, permite que los resultados sean mas completos, 
pues no necesariamente los términos apareceran en los articulos de la 
forma exacta en que se escriben en los pardmetros originales. 


Ejemplo: Si uno de nuestros términos clave fuera economicspero también 
estan las variables economy, economically, economic, etc. La raiz de los 
términos es econom, por lo que econom* seria el parametro de busqueda. 
Este parametro puede utilizarse en combinacién con AND y OR. 


e Aunque no es muy utilizado en las bases de datos, en Internet hay un 
parametro de busqueda adicional que podemos aplicar. Se usan 
comillas (“ ”) para buscar frases exactas. Este parametro limita los 
resultados a aquellos donde aparece la frase exacta entre las comillas, 
sin considerar ningun otro criterio. Por la gran cantidad de resultados 
que suelen obtenerse en una busqueda tradicional en Internet, es 
recomendable identificar alguna frase clave y usarla entre comillas 
para limitar los resultados. 


Ejemplo: Utilizando el mismo ejemplo, sobre la historia de las 
computadoras, al buscar en Internet sera conveniente usar una frase como 


“computers history”, o tal vez “history of computers” para reducir los 
resultados. 


En la siguiente tabla se presenta un resumen de los parametros de busqueda 
discutidos y en qué fuente es mas recomendable usar cada uno de ellos. La 
tabla no representa una norma establecida, pero ciertamente no todos los 
parametros de busqueda funcionan con la misma efectividad en las bases de 
datos y en Internet 


AND OR Corte de raiz Comillas 
Bases de datos x x x 


Internet xX xX 


e C. Localizando los recursos de informacion (taller interactivo) 


Libros — Pueden ser localizados usando el Catalogo de la Biblioteca o 
algunas bases de datos especificas. CRCNet Base y Gale Virtual Reference 
Library son algunas de las bases de datos que permiten localizar libros. 


e A diferencia del Catalogo, las bases de datos proveen texto completo 
de la mayoria del contenido. 

e En la Biblioteca los libros estan distribuidos por colecciones, de la 
siguiente manera: 


o Circulaci6n — 3er y 4to piso 
© Coleccion Puertorriquefa — 3er piso 
o Referencia — ler piso 


Resumen de los pasos: 


1. http://www.uprm.edu 


NO 


. Seleccionar enlace Catalogo 
3. Hacer la busqueda usando las palabras claves y los parametros 
construidos con ellas 

4. Verificar los resultados — limitelos 0 auméntelos segun lo considere 
necesario usando los parametros de busqueda y operadores (AND, 
OR...) 

. Seleccionar los recursos de interés 

. Anotar la clasificacion y la ubicacién del recurso 

7. Localizar el recurso 


Q U1 


e Articulos — Las bases de datos de la Biblioteca General proveen 
acceso rapido y organizado a articulos publicados en distintas revistas 
académicas y populares. La Biblioteca se subscribe a las mismas 
anualmente para que toda la comunidad académica pueda acceder a su 
contenido y efectuar sus bisquedas e investigaciones desde cualquier 
computadora con acceso a Internet. Mientras la biisqueda se efectue 
desde el Recinto, el acceso sera directo. Por otro lado, si intenta 
acceder remotamente, necesitara autenticarse. Debe usar el mismo 
nombre de usuario y clave de acceso que usa para acceder a su Cuenta 
O correo institucional (upr.edu). 


La informacion encontrada mediante las bases de datos es mas confiable 
que la de otras fuentes no académicas. Se provee acceso a bases de datos 
generales y especializadas. 


Ejemplo: Generales 

¢ Academic Search Premier 

* Central 

¢ Academic Research Library 
¢ Otras 

Especializadas 


¢ Engineering Village 


¢ JEEE 


¢ MathScinet 


¢ American Chemical Society 


¢ Otras 


Resumen de pasos: 


1 


2. 
Oe 


o>) 


8. 


http://www.uprm.edu/library 

Seleccionar Bases de datos 

Seleccionar la base de datos especifica que interesa usar (sea general o 
especializada) 


. Hacer la biisqueda usando las palabras claves y los parametros 


construidos con ellas 


. Verificar los resultados — limitelos 0 auméntelos segun lo considere 


necesario usando los parametros de busqueda y operadores (AND, 
ORs.) 


. Seleccionar el articulo o articulos de interés 
ig 


Determinar si el mismo esta accesible en texto completo mediante 
enlace directo al PDF o HTML 
Localizar el recurso 


Localizar articulos que no se encuentran en texto completo 


Revistas electronicas 


o A través de la base de datos A-to-Z — Efectuia biisqueda 
simultanea en todas las revistas de texto completo para localizar 
el articulo de interés (independientemente de en qué base de datos 
se encuentre). 

o Otra alternativa es usar Google Académico 
(http://scholar.google.com) o Scirus (http://www.scirus.com) — 
hacen lo mismo que A-to-Z, con la diferencia que si esta 
accediendo fuera del Recinto, probablemente no le dardn acceso 
gratuito al texto completo. 


o Préstamo Interbibliotecario — Servicio bibliotecario que localiza 
el articulo o recurso que usted necesita (y que la Biblioteca 
General no posee) y lo hace disponible para usted. 


e Revistas impresas — Pueden ser localizadas a través del Catalogo. 
Estan organizadas en orden de clasificacion. 


o Coleccién de Revistas y Recursos Electrénicos (CRRE) — ler y 
2do piso 
o Coleccién Puertorriquefia — 3er piso 


Avaluo: 


Avaluo formal — Como prueba corta 0 tarea, asigne al estudiante el siguiente 
ejercicio. 


¢ Localice tres recursos de informacion confiables y significativos para 
su tema de investigacion. Debe incluir dos articulos académicos de una 
de las bases de datos de la Biblioteca y un libro impreso disponible en 
la misma. 

e Describa brevemente como el taller le ayud6 a localizar las referencias 
solicitadas. 


Avaluo informal — Durante el taller, los estudiantes completaran la hoja de 
practica y el ejercicio de busqueda (Anejo) aplicando el contenido del taller 
a su tema. El ejercicio bien podria usarse como aval6 formal. 


Ayuda disponible 


e Por email — virtualref@uprm.edu 

e Por chat — www.uprm.edu/library 

e Por teléfono — ext. 2023 (Col. Referencia), ext. 2026 (CRRE), ext. 
3584 (Circulaci6n) 


Anejos y documentos de apoyo 


e Hoja de Trabajo 1: https://cnx.org/content/m45125/ 
e Asignacion 1: https://cnx.org/content/m45125/ 


Presentacion 1: 
http://uprm.edu/library/docs/tutorias/EvaluacionCriticaFuentesInforma 
cion.ppt 

Hoja de Trabajo 2: Lista de cotejo: Informacion primaria vs secundaria 
y Fuentes académicas vs populares (para clasificacion de fuentes) 
Rubrica 1: Rubrica para avaluar referencias 7 
http://uprm.edu/library/docs/tutorias/RubricaAvaluarReferencias2012. 
pdf 

Presentacion 2: https://cnx.org/content/m45125/ 


Destrezas de Informacion - Parte III 

Este médulo ayudara a desarrollar destrezas para identificar, localizar y 
evaluar criticamente las fuentes de informacion y su contenido. El 
estudiante podra realizar bisquedas efectivas a través de bases de datos 
adecuadas que ofrecen informacion relevante para complementar el 
contenido del curso o para completar la preparacion de asignaciones y 
proyectos académicos. 


Unidad: Propuesta CIVIS (Centro de Recursos para la Educacion 
General/Center for Resources in General Education) U.S. Department of 
Education grant 84.031S, 2009-2012 


Modulo: Destrezas de informacion 


Autores: Jaquelina Alvarez (jaquelina.alvarez@upr.edu) y Arelys 
Fernandez (arelys.fernandez@upr.edu) 


Nivel y enfoque: Estudiantes subgraduados en areas de ingenieria, ciencias 
y matematicas 


Duracion: 3 horas 


Resumen: Este modulo tiene como proposito desarrollar algunas de las 
destrezas basicas de informacion en estudiantes a nivel subgraduado, en 
particular estudiantes de ciencias, matematicas e ingenieria. Esta separado 
en tres partes para facilitar la ensefianza del mismo: 1) Identificacion y 
clasificacion de la literatura, 2) Estrategias de bisqueda aplicadas a las 
bases de datos para buscar informacion primaria y 3) Evaluacién de 
informacion en la Web. El mddulo es flexible, sus partes pueden ofrecerse 
por separado, en periodos de 50 minutos aproximadamente u ofrecerse 
como una clase de 3 horas. 


En la parte 1, se describen las caracteristicas particulares de cada 
clasificaci6n para poder identificar y diferenciar entre una y otra. La parte 2 
describe y explica los pasos del procesos de investigacion y la aplicacion de 
operadores booleanos en bases de datos académicas para buscar articulos de 
informacion primaria. En la parte 3, se ofrecen algunas ideas practicas para 
realizar busquedas eficientes en Internet y se discuten los criterios basicos 


para evaluar la informacion encontrada. Esta parte del modulo bien puede 
ofrecerse en conjunto con la parte 2 u omitirse del todo para una 
redistribucion del tiempo. Cada parte del médulo contiene un ejercicio de 
practica para aplicar el conocimiento adquirido y avaluar el médulo mismo. 


Ambiente: El modulo fue disefiado para ofrecerse como taller, en 
colaboracion (team-teaching) entre el profesor del curso donde sera 
integrado el modulo y los disenadores del mismo. La primera vez que se 
ofrezca el mdédulo, el disefador dirigira el taller. El profesor observara y 
tomara nota para mejorarlo. Las partes se reuniran para intercambiar 
impresiones y editar el médulo segtin lo consideren necesario. Este se 
implementara en una segunda ocasion (en un grupo similar al anterior), 
pero los roles entre disefador y profesor se cambiaran. Habiendo evaluado 
los resultados de los primeros cambios al mddulo, se decidira la version 
final del mismo para su posterior integracion por el profesor como parte 
regular de su curso en todas sus secciones. 


E] taller debe ofrecerse en un sal6n o centro de cOmputos donde haya 
contacto visual entre los participantes y quien ofrece el mddulo. Cada 
estudiante debe tener una computadora disponible con acceso a Internet y a 
las bases de datos durante todo el taller. 


Objetivos instruccionales: Al finalizar el médulo los estudiantes podran: 


e Distinguir entre literatura popular y cientifica 

e Diferenciar entre literatura primaria y secundaria 

e Aplicar estrategias efectivas de busqueda en las bases de datos para 
hallar informacion primaria 

e Evaluar paginas e informacion de Internet usando criterios especificos 


Materiales, equipo y tecnologia: 


e Presentaciones en Power Point 

e Conexion a Internet 

e Varias revistas de la disciplina 

e Acceso a bases de datos académicas 
e Proyector 

e Pizarra y marcadores 


Estrategias de ensenanza: E] mddulo fue disenado para ofrecerse como 
taller, con la ayuda visual de una presentaciOon. Se efectuardn ejercicios de 
practica durante el mismo y se asignaran tareas para después. El mdédulo 
puede complementarse con informacion sobre el plagio y la construccion de 
referencias bibliograficas. 


Destrezas 0 requisitos: Para completar el modulo con éxito es necesario 
que los participantes del mismo puedan hacer practicas significativas para 
ellos, por lo que se sugiere que cada uno tenga un tema asignado o 
seleccionado del que tenga que buscar informacion especifica. Los 
participantes deben tener destrezas basicas en el uso de la computadora y de 
Internet: prender y apagar el equipo, abrir y cerrar ventanas de Internet, 
entre otras. 


Actividades (contenido): 


Parte III — Evaluacion de la informacion 


Es importante evaluar la informacion que usamos en investigaciones ya que 
de lo contrario la misma se afectara negativamente. Las bases de datos de la 
Biblioteca proveen una alternativa adicional a las diferentes fuentes de 
busqueda, limitar los resultados por tipo de recurso incluyendo aquellos que 
han sido previamente evaluados por expertos en la materia. Incluso los 
dividen en populares y académicos, facilitando el proceso de selecci6n. Por 
otro lado, los recursos encontrados o accedidos a través de un buscador de 
Internet (search engine) no tienen estas alternativas. Toda la informacion 
encontrada en ellos debe ser evaluada cuidadosamente antes de usarla. 


Guia para evaluar informacion y paginas de Internet 


éQué? éSobre QUE trata la pagina de internet? ¢Tiene la 
clase de informacion que necesitas? ¢La pagina es 


éQuién? 


é¢Donde? 


éPor qué? 


¢Cuando? 


¢ Cuan? 


Avaluo: 


académica 0 popular? ¢Incluye literatura primaria? 


¢QUIEN creé la pagina de internet? ¢Estan 
disponibles las credenciales del autor, ya sea un 
individuo o una organizacion? 


¢~De DONDE procede la informaci6n?e.g., 
.edu=educativa, .com=comercial, .org=organizacion, 
.gov=gobierno 


¢POR QUE la pagina est en el Internet y cémo eso 
afecta la informacion? ;Estan claramente expuestos 
los objetivos del autor 


~CUANDO se actualiz6 la informacion o la pagina? 
¢Es importante la fecha para la relevancia del 
contenido 


CUAN confiable o precisa es esta pagina? ¢Informa 
sobre hallazgos primarios? ¢Sera una buena fuente de 
informacion para un trabajo investigativo 


Avaluo formal — Como prueba corta 0 tarea, asigne al estudiante el siguiente 


ejercicio. 


Localice al menos un articulo o pagina de Internet sobre su tema de 
investigacion aplicando las estrategias y parametros discutidos en el taller. 
Luego de evaluar la referencia, conteste las siguientes preguntas: 


e ¢Cuan confiable result6 ser las referencias que seleccionaste? 

e ¢Es clasificada como literatura primaria 0 secundaria? 

e Cuan apropiado es que la uses esta informacion en tu trabajo de 
investigacion? 


Avaluo informal — Luego de hacer el avaltio formal, puede aplicarse la 
técnica del diario reflexivo o la de one minute paper para que describan 
brevemente lo que piensan sobre el uso de Internet vs las bases de datos 
como alternativas de busqueda para informacion confiable. 


Creando la bibliografia o lista de referencias 


Las referencias son una manera de evitar el plagio, delito que consiste en 
hacer pasar por propias las palabras, ideas 0 creacion de otros. Usar 
referencias no es otra cosa que dar crédito al trabajo intelectual de otras 
personas, a la vez que facilita la verificacion de la informacion y permite al 
lector dar continuidad a la investigacion. 


e Existen distintos manuales de estilo que se usan para crear y organizar 
las referencias. Cada disciplina usa uno en particular, por ejemplo, 
ingenieria usa IEEE Editorial Style Manual 
http://standards.ieee.org/guides/style/2009 Style Manual.pdf 

e Mendeley, Zotero, EndNote y otros programados facilitan la creacion 
organizacion de las referencias. Estos RMS funcionan para varios 
manuales. Puede conseguir mas informacion en www.zotero.org, 
http://www.mendeley.com/ 


Ayuda disponible 


e Por email — virtualref@uprm.edu 

¢ Por chat — www.uprm.edu/library 

e Por teléfono — ext. 2023 (Col. Referencia), ext. 2026 (CRRE), ext. 
3584 (Circulaci6n) 


Anejos y documentos de apoyo 


¢ Hoja de Trabajo 1: https://cnx.org/content/m45123/ 

e Asignacion 1: https://cnx.org/content/m45123/ 

e Presentacion 1: 
http://uprm.edu/library/docs/tutorias/EvaluacionCriticaFuentesInforma 
cion.ppt 


e Hoja de Trabajo 2: Lista de cotejo: Informacion primaria vs secundaria 
y Fuentes académicas vs populares (para clasificacién de fuentes) 

* Rubrica 1: Rubrica para avaluar referencias 7 
http://uprm.edu/library/docs/tutorias/RubricaAvaluarReferencias2012. 
pdf 

e Presentacion 2: https://cnx.org/content/m45123/ 


Ethical Issues in Risk Management for Business 


Note: These links will help you to explore different topics related to this 
module's contents. 


- Epidemological studies are "natural" 
experiments. But allowing 

naturally occurring harms to continue without 
abatement and withholding 

information from risk bearers creates serious 
ethical problems. 

Read the Tuskegee case as presented at the Western 
Michigan University 

Ethics Center to learn about a nororious case in 
which 

patient rights were egregiously violated for the 
sake of "continuing 

the experiment." 


- Risk has meaning only in relation to the socio- 
technical system 

in which it operates. Click on the link above to 
find out more 

about STS analysis and how it can be used to 
anticipate problems. 


- Informed consent is a fundament right in the 
responsible 

management of risk. Click on the link to the 
Belmont Report to 

find out more about this right and its historical 
importance. 


- The Online Ethics Center's definition of 
informed consent 


includes the conditions necessary for fulfilling 
this right. 


Word Version of this Template 
https://cnx.org/content/m19085/ 


This is an example of an 
embedded link. (Go to 
"Files" tab to delete this 
file and replace it with 
your own files.) 


Introduction 


Tilting at Windmills in Puerto Rico 

The company, Windmar, has purchased land adjacent to the Bosque Seco de 
Guanica in Puerto Rico. Their plan is to build a small windmill farm to 
generate electricity that can be sold to the public utility, the Autoridad de 
Energia Electrica. Windmill technology is considered desirable because 
wind is an abundant, clean, and renewable resource. But local opposition 
has stalled this effort. Concerned citizens object, first of all, to being 
excluded from the public hearings that were held to assess Windmar's 
windmill project. Opponents also claim that windmill technology can kill 
birds on the endangered species list and damage the fragile ecosystems 
protected in the Boseque Seco de Guanica, an important nature preserve in 
Puerto Rico. They also suspect that the windmill project has the ulterior 
motive of attracting industrial development into southern Puerto Rico. What 
risks accompany windmill technology, and how can they be dealt with 
ethically? 


The real price of cell phones 


Recently, a series of microwave antennas have been built in Puerto Rico in 
the Atalaya hills between the western cities of Mayaguez and Moca. 
Different kinds of antennas serve different purposes; some provide citizens 
with cell phone service while others make it possible to track hurricanes 
and other weather developments. The problem is the impact on the people 
who live in the surrounding areas. Many antennas have been built within 
five hundred yards of private residences with some as close as one hundred 
yards. Local residents were not consulted when the decision was made to 
build them. They claim that they have suffered a disproportionate number 
of health problems caused by the EMFs (electro-magnetic fields) generated 
by the antennas. Construction and repair activities occur at all hours, day 
and night, disrupting sleep and other normal activities. How should the cell 
phone companies, government agencies, and other stakeholders respond to 
these health and safety concerns? How should the possible risks to health 
and safety associated with antennas be assessed and communicated? 


No Copper Mines in Puerto Rico 

Starting in the mid-1950's, several international mining companies have 
attempted to receive permission from the Puerto Rican government to 
construct mines for gold and copper. Orebodies located in the mountainous 
central region of the island, have attracted several proposals for mining 
projects ranging from large to small scale. Concerns about water pollution 
(produced by tailings or mining waste products), air pollution 
(accompanying the proposed copper smelting plants), and disruption of the 
agrarian lifestyle still alive in central Puerto Rico became focused into 
considerable political and environmental opposition. Several mining 
proposals were defeated as citizens’ interest groups formed and intensively 
lobbied the government not to permit mining. One mining site, located in 
the Cala Abajo region, has been reclassified as a nature preserve to block 
further attempts at mining. Mining could benefit the areas around the 
proposed mining sites by generating much needed jobs and tax revenue. But 
these benefits come accompanied by increased risks to the environment as 
well as public safety and health. How should these risks be assessed? Under 
what conditions, if any, could they be deemed acceptable? What processes 
should be set into place by the government to ensure adequate public 
participation in determining whether these risks are acceptable? How 


should risk information be communicated to a public which is isolated and 
still largely illiterate? 


"No" to the Coal Plant 

In the early to mid-1990's, a consortium of U.S. and Spanish power 
generation companies proposed an electricity-generating plant for the 
Mayaguez area that employed co-generation technology fueled by coal. Not 
only would this privately owned plant sell the electricity it produced to the 
Autoridad de Energia de Electrica; it would also sell the steam by-product 
to the two local tuna canning plants that had been operating in the area 
since the 1960s. But local opposition arose to derail the project. Coal is a 
non-renewable resource that produces noxious by-products that contribute 
to acid rain and global warming. Geologists pointed out that the plant would 
be located dangerously close to an active earthquake fault. Environmental 
groups raised concerns about water pollution, especially further 
deterioration of the already endangered coral reef in the Mayaguez Bay due 
to the discharge of the heated water employed to cool the components of the 
proposed plant. In televised public hearings, company engineers testified on 
design modifications to keep endangered species such as manatee from 
being sucked into the plant through water intake pipes. On the other side of 
the debate, the Puerto Rico energy utility, the Authoridad de Energia 
Electrica, predicted energy shortages beginning around the year 2000. 
(These warnings have been vindicated by the frequent brown-outs and 
black-outs that residents currently suffer through.) They also argued that the 
western part of the island needed its own energy-generating facilities to 
hold onto crucial industries like the textile and tuna canning plants located 
in the area. Finally, they turned to the use of coal to generate electricity as 
an effective substitute for petroleum which is used to generate most of the 
electricity used by Puerto Ricans. Since the rejection of the project, the 
textile industry has all but disappeared and one of the two tuna canning 
plants has relocated to Taiwan. Can government play the role of "honest 
broker" between private industry and a suspicious public? Should public 
utilities contract with private industry to meet energy and other 
infrastructure needs? What are the environmental risks of co-generating 
technology? How can these be responsibly communicated to the public? 
How should all stakeholders weigh environmental, safety, and health risks 
against infrastructure expansion and economic development? 


Ethical Issues in Risk Management for Business 

Each of these cases raises risk issues that cannot be settled by process alone 
but require substantive debate focusing on the fragile ethical values 
embedded in the surrounding socio-technical system. The stakeholders have 
at times worked together but more often engage in conflict over seemingly 
incompatible yet essential interests. Private industry has designed these 
projects to respond to real, market-based needs. For example, Puerto Rico 
desparately needs clean, renewable and sustainable sources of energy to 
protect its fragile environment and reduce its dependency on foreign oil. Yet 
other stakeholders, especially a public with complex and vital interests, 
have banded together to oppose these and other initiatives. Local residents 
demand a right to a livable environment, raise health and safety concerns, 
and assert civil rights based on distributive justice, free and informed 
consent, and due process. Past experiences with ambitious but poorly 
designed and executed business and government projects have consumed 
social capital and undermined public trust. Continuing development under 
these conditions has proven difficult. The Puerto Rican government has 
consistently been in the middle attempting to mediate between these 
contending parties. Can government play the role of "honest broker" and 
help lead conflicting stakeholders to political and social consensus? Can 
government lead the substantive ethical debate into applications of 
distributive justice, informed consent, and sustainable environmental value? 
Or should it step out of the way and let the public and private industry fight 
it out on their own? What role do free (or semi-controlled) markets have to 
play in mediating this conflict? This module will help you explore these 
problems through the prism of risk. You will study the different aspects of 
risk and learn about their ethical and social implications. The final objective 
is to help you manage risk ethically through responsible assessment, 
perception and communication. 


What you need to know ... 


Working responsibly with risk requires careful integration of substantive 
ethical issues, distinguishing different senses of risk, and mastering the 
skills required in morally responsible risk communication. In other words, it 
is more than just implementing a mechanical process that imposes 
unwanted consensus on disparate groups and individuals. (See Sandel for an 


argument that past ethical controversies such as slavery had to be settled by 
means of substantive debates rather than procedural maneuvers.) Ethics is 
important to risk because scientific risk assessment is value-laden. Values 
permeate decisions such as choice of method as well as decisions on how to 
distribute the burden implied by the uncertainty involved in risk assessment 
and management. This section will introduce you to basic moral concepts 
involved in risk and offer information on how risk is assessed, managed, 
perceived, and communicated. 

Responsible Risk Management: Associated Basic Moral Concepts 


1. Right: A capacity of action that others are obliged to recognize and 
respect. A key right in the context of risk is free and informed consent. 
(See below) 

2. Duty: The obligation to recognize and respect the essential capacities 
of actions of others. Duties are correlative to rights. For example, the 
duty to avoid paternalism in the management and communication of 
risk is correlative to the right of free and informed consent. 

3. Virtue: Responsible risk management can also be formulated as a 
virtue. Virtues are traits that extend "deep down" into an individual's 
character. They include an orientation toward excellence in decision 
and execution, perceptual sensitivities that help to uncover moral 
relevance, and emotions/attitudes that help motivate decisions and 
actions oriented toward achieving excellence. For example, a 
responsible risk communicator has curiosity that drives understanding 
and appreciating risk, a concern for the well being of the risk bearer, 
and a strong desire to communicate risk information truthfully and 
clearly. 

4. Justice: Justice can be generally defined as giving each his or her due. 
Distributive justice, in the context of risk, prescribes a fair distribution 
of the benefits and harms associated with taking a certain risk. Ideal 
pattern approaches argue that distribution should conform to a pattern 
such as equality (equal shares to everyone), need (greatest share to 
those with the greatest needs), and merit (greatest share to those who 
demonstrate superior merit). Ideal pattern approaches require 
continual redistribution by government through measures such as a 
progressive income tax. Historical process approaches prefer 
maintaining current patterns of distribution provided the historical 


process leading to them has been free of force or fraud. Justice in the 
context of risk lies in determining how the benefits and harms 
associated with risk are distributed, and how the uncertainty that 
permeates the risk assessment and management process is distributed 
among those involved. 


. Responsibility: Herbert Fingarette defines responsibility (in the 


context of criminal insanity) as (moral) response to (moral) relevance. 
Different senses of responsibility include causal, legal (vs. moral), 
role, capacity, and blame. Responsibility can be reactive when it 
focuses on the past and the assigning of praise and blame; or it can be 
proactive when it turns to preventing harm (minimizing risk) and 
realizing value. 


. Trust: The expectation of moral behavior on the part of others. Trust is 


built out of the social capital accumulated through successful 
interactions with others. It is consumed or undermined by those who 
choose to free ride on social cooperation, i.e., compete while others are 
cooperating. The prisoner's dilemma (see link above) provides a 
simplified model to show the fragility of trust (m17367). 


Key Terms in Risk Practices 


1. 


Safety: "A thing is safe if, were its risks fully known, those risks 
would be judged acceptable in light of settled value principles." (IEE 
108) 


. Risk: "A risk is the potential that something unwanted and harmful 


may occur." (IEE 108) 


. NIMBY: This acronym stands for "Not in my backyard." Citizens 


often find the risks associated with a project or product acceptable only 
if these are located somewhere else, i.e., in another person's backyard. 
NIMBY has made it next to impossible for the U.S. DOE (Department 
of Energy) to find an acceptable permanent storage facility for nuclear 
waste. 


. Free and Informed Consent: The right to decide if a risk is 


acceptable based on access to pertinent information and absence of 
compulsion. The Belmont Report defines informed consent in the 
following way: "[that] subjects, to the degree that they are capable, be 
given the opportunity to choose what shall or shall not happen to them. 


This opportunity is provided when adequate standards for informed 
consent are satisfied." The Online Ethics Center spells out conditions 
necessary for fulfilling informed consent: (a) disclosure (of 
information to the patient/subject); (b)comprehension (by the 
patient/subject of the information being disclosed); (c) voluntariness 
(of the patient/subject in making his/her choice); (d) competence (of 
the patient/subject to make a decision); and (e) consent (by the 
patient/subject). 

5. Paternalism: Often experts are tempted to act as overly concerned 
parents and take over the decision-making perogatives of the public 
because they (the experts) "know better." Paternalism, while well 
motivated, is based on the misconception that the public doesn't 
understand risk because it often reaches different conclusions on the 
acceptability of a given risk than the expert. But the public often 
appreciates risk from a broader, richer standpoint, especially if the 
expert has properly and clearly communicated it. As will be seen 
below, the public perception of risk is rational because it is predictable. 


Dimensions of Risk 


e Risk Assessment: The process of determining the degree of risk 
associated with a certain product or process using scientific methods 
such as epidemological study or animal bioassay. While using 
scientific procedures to gain a measure of exactness, risk assessment 
still brings with it a remainder of uncertainty that cannot be eliminated. 
A risk assessment issues into two uncertainties, the uncertainty as to 
whether the harm will occur and the uncertainty as to who (out of the 
many exposed) will be harmed. Ethics enters into the picture as 
stakeholders negotiate how to deal with and distribute this uncertainty. 
Responsible risk practice requires integrating the conflicting values 
and interests of the involved stakeholders in assessing, 
communicating, perceiving, and managing risk. It also requires a basis 
of trust that is difficult to build up given the diverse players that make 
up the risk taking and bearing situation. 

¢ Risk Management: The political/social/ethical process of determining 
if arisk of a certain degree is acceptable given the settled value 
principles generally held in the community of the risk bearers. 


Responsible risk management requires (a) assessing harm through the 
responsible exercise of scientific method and (b) communicating the 
assessed risk to those likely to bear it. Responsible risk management 
(i) honors rights such as free and informed consent and due process, 
(ii) avoids conflicts of interests in determining and communicating 
risk, (iii) conscientiously works toward a just distribution of risks and 
benefits, and (iv) avoids paternalism. 

e Risk Perception: How people perceive risk differs from the strict, 
scientifically determined degree of risk. For example, risk perception 
factors in voluntariness, control, expected benefits, lack of knowledge, 
and dread of adverse consequences in working toward a judgment on 
the acceptability of a given risk by the community of risk bearers. 
Because the public perceives risk over this broad background of 
scientific, social, political, and ethical factors, it frequently arrives at 
conclusions at odds with judgments reached using strictly scientific 
methods. Those taking a paternalistic attitude toward the public take 
this difference as evidence of the irrationality of the public and the 
need for the experts to taken things into their own hands. However, the 
public attitude toward risk is intelligible and rational when this 
broader, risk perception perspective is taken into account. 

¢ Risk Communication: This dimension focuses on how to 
communicate risk information to risk bearers in order to facilitate 
distributive justice, free and informed consent, and due process. 
Responsible risk communication requires translating scientifically 
determined information into a non-technical vocabulary. Analogies 
and comparisons help as does the use of concrete language and 
commonly understood images. But improper use of comparisions and 
analogies confuses the public and undermines trust. 

e Public: “those persons whose lack of information, technical 
knowledge, or time for deliberation renders them more or less 
vulnerable to the powers an engineer wields on behalf of his client or 
employer” Davis 


Assessing Risk 


¢ Epidemiological Studies: We are constantly exposed to different risks 
that have become inherent in our socio-technical circumstances. These 


ongoing, unintentional experiments are exploited through 
epidemiological studies which are designed to measure the correlation 
between exposure to risk factors and the occurrence of harm. For 
example, are those living close to EMFs (electro-magnetic fields 
generated by technologies like electrical power lines) susceptible to 
certain harms like leukemia? An epidemiological study would 
compare incidents of this disease occurring in a population exposed to 
EMFs with incidents of this disease occurring in a population, 
unexposed to EMSs. If there were a significant risk ratio (usually set at 
three times the incidents of the harm in the unexposed, control group) 
then this provides evidence that exposure to EMFs somehow causes 
leukemia. (Further study would be required to confirm this hypothesis 
and uncover the causal mechanism by which exposure produces the 
harm.) Epidemiological studies are difficult to carry out and are always 
accompanied by uncertainty due to the limitations of the methods 
employed. Typically, the harm may take years to become manifest 
after exposure. Finding a population stable enough to determine the 
effects of long term exposure is difficult because individuals 
frequently move from place to place. Such natural experiments also 
bring with them a great deal of "noise"; factors other than EMFs could 
be causing leukemia or EMFs could be interacting with other elements 
in the environment to cause the harm. Finally, there is the Tuskegee 
factor. In the notorious Tuskegee experiment, doctors refused to treat 
African Americans for syphilis in order to study the long term 
progression of the disease. Exposing a population to a risk factor 
without informing them of the potential harm in order to gain scientific 
information violates the right of free and informed consent and the 
duty not to harm. 

Animal Bioassays: Risk information can often be obtained by 
exposing animals to the risk factor and checking for emerging harms. 
While useful, animal bioassays are subject to several problems. 
Experimenting on animals raises many of the same ethical concerns as 
experimenting on humans. Utilitarians argue that animals merit moral 
consideration because they are sentient and can suffer. Animal 
experiments are thus subject to the three Rs: reduce, refine, and avoid 
replication. (See Bernard Rollins) Second, these experiments create 
two kinds of uncertainty. (a) Projections from animal to human 


physiology can lead researchers astray because of the differences 
between the two; for example, animals are more sensitive to certain 
harms than humans. (b) Projecting the results from intensive short term 
animal exposure into the long term can also introduce errors and 
uncertainty. Thus, as with epidemiological studies, there are 
uncertainties inherent in animal bioassays. 

e Risk assessment, while useful, is burdened with uncertainty due to the 
limits of what we know, what we can know, and what we are able to 
learn within the ethical parameters of human and animal 
experimentation. Crucial ethical issues arise as we decide how to 
distribute this uncertainty. Do we place its burden on the risk taker by 
continuing with a project until it is proven unsafe and harmful? Or do 
we suspend the activity until it is proven safe and harm-free. The first 
gives priority to advancing risky activities. The second gives priority 
to public safety and health, even to the point of suspending the new 
activities under question. 


Risk Perception 


e The framework from which the public perceives risk is broader and 
richer than that of risk assessment. The following five factors influence 
how the public judges the acceptability of a risk assessed at a given 
magnitude. 

¢ Voluntariness: A risk that is voluntarily taken is more acceptable than 
a risk of the same magnitude that taken involuntarily. Thus, driving 
one's car to a public hearing on the risks of a proposed nuclear power 
plant may be riskier than living next to the plant. But driving to the 
public hearings is done voluntarily while living next to the plant is 
suffered involuntarily. According to studies, a voluntary risk is as 
much as 1000 times more acceptable than an involuntary risk of the 
Same magnitude. 

¢ Control: Closely related to voluntariness is control. A risk under one's 
control (or under the control of someone trusted) is more acceptable 
than a risk of the same magnitude that is not under control. Charles 
Perrow, in Normal Accidents argues against nuclear energy 
technology because its design allows for components that are tightly 
coupled and interact with nonlinear patterns of causality. These two 


characteristics make it possible for small events to start chain reactions 
that issue into large scale disasters. Because these small events cannot 
be isolated (they are “tightly coupled”) and because they interact 
unpredictably (they display nonlinear causality), they escape control 
and lead to unacceptable risks. 

Perceived/Expected Benefits: A risk of a given magnitude is more 
acceptable if it comes accompanied with substantial expected benefits. 
One takes the risk of driving to the hearings on the proposed nuclear 
plant because the benefits of getting crucial information on this project 
outweigh the risks of having a car accident. Riding a motorcycle is a 
risky venture. But the benefits received from this activity in the form 
of enjoyment make the risk more acceptable than a risk of the same 
magnitude accompanied with less benefits. 

Unknown Factors: A risk that is not understood is less acceptable 
than one that is well understood. Riding a bicycle is a risky venture 
but, because its risks are well known, it is more acceptable than other 
activities accompanied by risks of similar magnitudes. This factor is 
highly pertinent to EMFs (electro-magnetic fields). While EMFs are 
associated with certain illnesses like leukemia, their effects are not 
well known and are not understood by the public. This unknown 
element makes living near EMF producing technologies less 
acceptable. 

Dread Factors: A risk may be known and its causal relation to certain 
illnesses well understood. Nevertheless it may be less acceptable 
because the condition it causes is one that is highly dreaded. EMFs, 
because they have been associated with leukemia in children, are much 
less acceptable because of this "dread factor." The causes of radiation 
sickness are well known as are the stages of the illness. But because 
this kind of illness is highly dreaded, accompanying risks are less 
acceptable than other risks of the same magnitude with less of the 
dread factor. Again, compare crashing on a bicycle with coming down 
with cancer to get an idea of how dread permeates the perception of 
risk. 

Against Paternalism: Consider the possibility that predictability is 
one component of rationality. Then test this hypothesis in the cases 
presented at the beginning of this module. Can the risks posed by each 
project be examined in terms voluntariness, susceptibility to control, 


expected benefits, unknown factors, and dread factors? If so, then the 
public perception of this risk is rational because it can be predicted and 
understood. Thus, even though members of the public might find other 
risks of the same--or even greater--magnitude more acceptable, these 
perceptual factors would render the public’s judgment intelligible and 
predictable. If all of this is so (and you will be testing this hypothesis 
in the exercises below) then paternalism on the part of the expert 
would not be justified. Furthermore, these insights into how risk is 
perceived by the public should provide you with valuable insight into 
how to communicate risk to the public. 


Responsible Risk Communication 


¢ Telling the Truth: Certainly, responsible risk communication should 
start with the commitment to tell the truth. But the virtue of 
truthfulness is more complicated than it might seem at a first glance. 
For example, were an expert to tell nonexperts the whole truth this 
might confuse them, especially if the account is loaded with complex 
technical explanations and jargon. Truthfulness might require some 
simplification (holding some things back or putting them in different 
terms), judicious comparisons, and the use of concrete images. Thus, 
the virtue of truthfulness requires (a)understanding the audience and 
(b) outlining their perceptions, concerns, feelings, and needs. With this 
in mind, here are some factors that are useful in communicating risk 
responsibly and truthfully. 

¢ Know the audience: What is their level of understanding, their needs, 
and their perceptions. For example, do they perceive the risk as 
voluntary, under control, accompanied with substantial benefits, 
accompanied by effects that are well known, and of a low dread 
factor? The risk perception framework described above will help you 
to communicate risk in a helpful and responsible manner. 

e Take measures to avoid deceiving the audience: The gap between 
the expert (those in the know) and the public is sometimes quite large. 
This creates the temptation to fill that gap with less then truthful 
content. Avoiding deception requires more than just refraining from 
telling outright lies. It also requires taking measures to avoid subtle 
manipulation and unintentional deception. 


¢ Guard against unintentional deception: (a) Be careful when using 
rhetorical devises. (b) Use risk comparisons and analogies to provide 
the public with benchmarks, not to persuade them that because they 
accept risk X they should accept risk Y. (c) Be sure to point out the 
limits of comparisons and analogies. (Driving to the public hearing is a 
risk of a greater magnitude than living next to a nuclear plant but this 
does not include key factors such as voluntariness, control, and 
expected benefits. (d) Avoid conflicts of interest. In exercise one 
below, you will be looking at an example of risk communication taken 
from the movie Silkwood. Think about whether this communication is 
reponsible and honest. Do the interests of the risk communicators 
coincide with those of the audience? Do the interests of the 
communicators bias the content of the communication in any way? 
(For example, does the upcoming vote to keep the union play a role in 
this risk communication act?) 


What you will do ... 


In this section, you will practice managing and communicating risk 
information. In managing risk information, you will practice how to 
empower, inform, and involve the risk-bearing public. In communicating 
risk, you will practice different ways of helping the public to deliberate on 
the acceptability of certain risks. 

Exercise One 


e Listen to the doctors communicating the risks associated to exposure 
to plutonium while working in the Kerr-McGee plant in the movie, 
Silkwood. How effective is this communicative act? (Explain your 
assertion.) How truthful is this communicative act? (Is truth about risk 
value-free scientific information or do values play a crucial role in our 
deliberations on risk? What kind of values are at stake here?) 

e Listen to Charlie Bloom's presentation to the Milagro citizens' meeting 
on the economic and social risks associated with the Devine 
Recreational Center. Describe in detail the audience's reaction. 
Analyze both the content and style of Bloom's short speech. Does he 
facilitate or impede the process and substance of deliberation over 


risk? Rewrite Bloom's speech and deliver it before the class as if they 
were citizens of Milagro. 

e Paul Slovic pictures a part of the risk perception process in terms of 
unknown and dread factors. In general, the higher the dread and 
unknown factors, the less acceptable the risk. Other factors that enter 
into the public perception of risk are voluntariness, control, expected 
benefits, and the fairness of the distribution of risks and benefits. 
Given this depicting of the public's perception of risk, how do you 
expect the Kerr McGee employees to react to the risk information 
being presented by the doctors? How will the citizens of Milagro react 
to the risk information they are receiving on the ethical, social, and 
economic impacts of the Devine Recreational Project?. 


Exercise Two: Risk Perception 


e Choose one of the cases presented above in the Introduction to this 
module. 

e Describe those who fall into the public stakeholder group in this case. 
(See the above definition of "public") 

e Identify the key risks posed in your case.. 

e Describe how the public is likely to perceive this risk in terms of the 
following: voluntariness, perceived benefits, control, unknown factors 
and dread factors. 

e Given this perception of the risk, is the public likely to find it 
acceptable? 


Exercise Three: Risk Communication 


e You are a representative from one of the private business involved in 
the above case 

e Your job is to communicate to the public (whose risk perception you 
studied in exercise two) the risk assessment data you have collected on 
the project in question 

e Develop a strategy of communication that is based on (a) legitimate 
risk comparisons and analogies, (b) that is non-paternalistic, (c) that 
responds to the manner in which the public is likely to perceive the 
risk(s) in question, and (d) is open to compromise based on legitimate 
public interests and concerns. 


Exercise Four (optional) 


e Carry out exercises two and three using either the Milagro Beanfield 
War town meeting or the union meeting from Silkwood. 

e Pretend you are Charlie Bloom and are charged with outlining the 
various risks that accompany the Devine Recreational Facility. The 
rest of the class, your audience, will play the role of the different 
stakeholders. These could include the (1) townspeople (owners of local 
businesses such as Ruby Archuleta's car body shop and the general 
store owner, Nick Real), (2) farmers (such as Joe Mondragon), (3) 
local and state law enforcement officers (such as Bernabe Montoya 
and Kyril Montona), (4) Ladd Devine Recreation Center employees 
(such as Horsethief Shorty who leads the construction crew), (5) local 
government officials (such as mayor Sammy Cantu) and state 
government officials (including the governor), and Ladd Devine 
himself. 

e Give a short presentation. Then respond to questions and 
commentaries from your classmates who are working with the 
different roles outlined above. 

e Take a vote on whether to go ahead with the Ladd Devine project. 


What did you learn? 


Business and Risk 

You are a Corporate Ethics Compliance Officer developing an ethics 
program for your organization. How should your program respond to the 
ethics of risk issues discussed in this module? How should your corporation 
go about identifying and communicating risk factors to employees? How 
should your corporation go about identifying and communicating risk 
factors to other stakeholders such as customers, local community, and 
government agencies? 
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This optional section contains additional or supplementary information 
related to this module. It could include: assessment, background such as 


supporting ethical theories and frameworks, technical information, 
discipline specific information, and references or links. 


EAC ToolKit Project 


This module is a WORK-IN-PROGRESS; the author(s) may update 
the content as needed. Others are welcome to use this module or create 
a new derived module. You can COLLABORATE to improve this 
module by providing suggestions and/or feedback on your experiences 
with this module. 


Please see the Creative Commons License regarding permission to reuse 
this material. 


Funded by the National Science Foundation: "Collaborative 
Development of Ethics Across the Curriculum Resources and Sharing 
of Best Practices,"" NSF-SES-0551779 


Approaches in Environmental Ethics For Business and Engineering 

This module has been developed for students in Business Administration and Engineering. Students 
learn to integrate ethics into environmental problem-solving by studying different approaches 
(deontology, utilitarianism, virtue) that take different perspectives (individualistic/holistic, 
anthropocentric/nonanthropocentric) on real world environmental problems. Three cases taken from 
Puerto Rico introduce these themes: Super Aqueduct, Windmills, and Gas Pipelines. The 
characterization of environmental problems as "wicked" comes from Rittel and Weber. Students are 
given tools for tackling these ill-structured situations that resist more traditional approaches. Ethical 
approaches in environmental are presented to help uncover the ethical, social, political, economic and 
ecological dimensions of interdisciplinary environmental problems. Real world cases provide a 
practical "laboratory" in which students can try out and test problem solving frameworks. Finally, 
reflective activities and reference materials are provided to help achieve module closure. This module 
has been developed as part a project funded by the National Science Foundation, "Collaborative 
Development of Ethics Across the Curriculum Resources and Sharing of Best Practices," NSF-SES- 
0551779. 


Note: This section provides a brief description of the links provided by this module. These sources 
are designed to suppliment the material provided in this module and to help you navigate the 
resources displayed on the internet to find materials of value in environmental ehtics. 


- The Zoe Colocotroni was an oil tanker that became grounded 
on a reef off the southwest coast of Puerto Rico. This led to 
a famous legal decision and a creative solution to the problem 
of determining damages to the environment. 


- Ethics Updates links to a wealth of online materials related to 
environmental ethics. Many of these can also be found at the 
North Texas University website. 


Word Version of this Template 
https://cnx.org/content/m32584/ 


This is an example of an 
embedded link. (Go to 
"Files" tab to delete this 
file and replace it with 
your own files.) 


Cases 


These cases touch on environmental problems in the Puerto Rican context. To respond, begin with a 
socio-technical analysis of Puerto Rico. To help, please look at http://cnx.org/content/m14025/latest/. 


You will find an STS table toward the end of the module in the form of a media file. Click on this file 
to open tables that describe Puerto Rico in the context of engineering and energy generation. 
Super Aqueduct 


¢ Inthe 1990’s, the San Juan Metro Area suffered chronic water shortages during the summer 
months. High demand in the Metro Area (which covers about one third of Puerto Rico) coupled 
with less rain in the summer months was one cause. Decaying and neglected water infrastructure 
(leaky water lines, illegal taps into the water supply, and silt-filled reservoirs whose water 
storage capacity had been drastically reduced), high temperatures, and less rain provided the 
other causes. 

¢ During the late 1990’s, government and water officials debated different options for resolving 
the problem. First, they imposed a rationing system where water was turned off except for short 
periods in the morning and evening. This discouraged nonessential uses such as watering lawns 
and filling swimming pools, but rationing proved unpopular and failed to address the broader, 
underlying causes. 

e Another solution emerged based on moving water from other parts of the island where supply 
was plentiful and population sparse to the areas of scarcity. Called the Super Aqueduct, this 
pipeline would transport water from the Rio Grande south of Arcecibo to San Juan and 
surrounding communities. Objections to the super aqueduct focused around environmental and 
safety concerns. 

e First, taking water from the Rio Grande would reduce the amount of fresh water that flowed into 
the Arecibo estuary, an ecosystem that emerged where the fresh water of the Rio Grande flowed 
into the salt water of the Atlantic Ocean. Reducing the flow of fresh water into the estuary would 
harm the estuary. Moreover, it would accelerate the draining of Puerto Rico’s main aquifer 
located in the north under the limestone hills that form what is called the Karst region. Highway 
construction, individual wells and the general decline of the rivers that deliver fresh water to the 
Atlantic have all drained fresh water from this aquifer which has been replaced by salt water 
drawn in from the Atlantic. 

¢ Opposition to the Super Aqueduct also raised safety concerns. The aqueduct was designed to 
deliver up to 100 million gallons of water per day to the San Juan area. This made it essential to 
design and construct pipes that could contain water running through it at such high pressures. 
Moreover, it required careful planning in locating the pipeline to make sure that avoided densely 
populated areas. To dramatize this, a section of pipeline burst during a routine test causing 
considerable property damage. Fortunately, nobody was at home when a river of water inundated 
several houses sweeping away heavy appliances such as washing machines, refrigerators, and 
stoves. 

¢ The Super Aqueduct was constructed and activated in 2002. It is now transporting water to the 
Metro Area and the chronic water shortages in the summer have stopped. 


Windmills 


e Kristin Shrader-Frachette classifies energy generation technologies as following either hard or 
soft paths. (She attributes this distinction to Amory Lovins.) “The hard path is centralized, 
capital intensive, large scale, complex, and energy intensive.” On the other hand, “the soft path 
is characterized by decentralization, smaller capital investments, small-scale organizational 
structures, and less complex, labor-intensive technologies.” 

e The windmill project, currently under debate in Puerto Rico, seems to have a foot in each. In its 
earlier phases, windmill technology walked on the soft path with decentralized ownership, small 
scale operation, low capital investment, and simple design. But the plan set forth by a private 


company to build a windmill farm in Puerto Rico has been met with local opposition that seeks 
to locate it on the hard path. 

The windmills are to be built on a plot of land adjacent to the Dry Forest of Guanica, a fragile 
nature preserve under the protection of the United Nations and the Puerto Rican government. 
Some fear that the windmills would kill birds from the many endangered species that have 
sought refuge in the preserve. 

Others are concerned that the company proposing to build the windmill farm cannot be trusted to 
remain focused on windmill technology; they fear it will be used as an excuse to industrialize the 
Guanica/Ensenada areas with harmful environmental and social impacts. Industrialization would 
disrupt a way of life for residents that dates back to the sugarcane plantations that operated until 
the early 1970's. 

The public hearings carried out on the project by the Puerto Rican government were poorly 
publicized and held in an exclusive resort complex located on the far side of the island, a good 
day’s drive from the Dry Forest of Guanica. Those already concerned about the environmental 
impact of the windmill project, now added concerns about their rights of participation and social 
justice. 

“What,” they ask, “are public officials trying to hide?” 


Gas Pipelines 


Puerto Rico depends almost entirely on petroleum to fuel the plants that produce the island’s 
electricity. In 1992, a project developed by the private company, Cogentrix, to produce 
electricity and sell steam as a byproduct using cheap and widely available coal was defeated by 
groups in the Mayaguez area concerned by the plant’s environmental impacts. Both the 
proponents of the plant and the electric authority predicted chronic shortages and black outs by 
the turn of the century. These predictions have turned out to be true. 

Moreover, the environmental impact of the oil-dependent generating plants combined with the 
instability of the world oil market has brought the energy crises to Puerto Rico. The EPA has 
ordered the Puerto Rico energy authority, called the Autoridad de Energia Eléctrica (AEE), to 
reduce its dependence on oil for the production of electricity to below 50% by the year 2010. 
To comply, the AEE has turned to natural gas and has begun the construction of a pipeline from 
the coastal region near Penuelas to electricity plants on the other side of Ponce. The technology 
surrounding natural gas is sound, safe, and clean. But the location of the pipeline and the 
environmental and social impact of its construction has caused damage in largely poor 
communities. 

Residents interviewed state that they were not properly informed that the pipeline would be 
situated so close to their homes or that the construction would have such a grave impact. They 
claimed that they were not able to participate in the public hearings held on the pipeline and 
have been forced to bear an unjust burden of its social and environmental costs. 

Does the use of natural gas delivered to electricity generating plants by means of underground 
pipelines represent good, sustainable environmental decision-making? 

What should the AEE and the Puerto Rican governmental officials have done differently to 
anticipate better the social justice concerns of those living near the construction sites of the 
pipelines? 


Introduction 


In this module you will learn about the different approaches to environmental ethics. A table will 
summarize and classify the different approaches that have dominated the discussion for the last 


thirty years. These include extensionism, environmental virtue ethics, ecocentrism, biocentrism, 
and the land ethic. 

e Another table will help you to analyze problems in terms of the priority of basic over non-basic 
interests and human versus non-human interests. This will help break the habits we have of 
automically favoring human over non-human interests when making environmental decisions. 

¢ Byron Norton provides a Pragmatic approach to the environment that makes use of his 
considerable experience inside the Environmental Protection Agency. You will use a framework 
here that summarizes the different principles/values that he uses to define "sustainability." 

¢ Forming the background of environmental decision-making are basic concepts and procedures 
outlines in the discipline of ecology. This module will provide some basic definitions of 
ecological concepts like ecosystems. It will also outline some of the intellectual history of 
environmentalism by sketching different approaches to ecology as set forth by historical figures 
like Clements, Gleason, and Tansley. 

e Finally, an exercise section will help you integrate and practice these frameworks and concepts 
in the cases discussed above. When you finish this module, you will have a fuller, richer 
standpoint from which to make environmental decisions in the occupational and professional 
contexts. 


What you need to know ... 
Environmental Concepts 


e Ecosystems: "Ecosystems--forests, wetlands, lakes, grasslands, deserts--are areas in which a 
variety of living organisms interacting in mutually beneficial ways with their living and 
nonliving environments."(Des Jardins, 166) 

¢ Ecosystems: "Ecosystems are self-organizing systems that unfold on many scales and at many 
speeds; indeed, ecosystems exist on all scales from microhabitat to eco-region, so it is apparently 
irrelevant to ecological risks to identify at-risk individuls and count risks to them. (Norton, 9) 

¢ Characteristics of Ecosystems: (1) Boundaries serve to separate and distinguish ecosystems. 
These boundaries are porous, and ecosystems interact with one another. (2)Niches provide 
organisms within ecosystems with roles and associated activities. These niches organize 
organisms and their activities. Then the niches, themselves, are coordinated and interact within 
the overall ecosystem. (3) Succession characterizes the tendency of ecosystems toward internal 
and external dynamic integrity. Internally, the activities of organisms within a niche are 
coordinated with one another, and theses niches, themselves, interact according to stable 
patterns. In the past ecosystems evolved by passing through a succession of intermediate states 
toward a climactic stage characterized by internal and external equilibrium. This climax phase 
represents the ecosystem in its most mature phase. 

e Evolution: Charles Darwin "discovered" the theory of evolution and set forth its basic elements 
in his monumental work, "The Origin of Species." (1) The main thesis of evolution is that 
species, themselves, change, evolving in response to changes in the surrounding environment. 
(2) The main principle guiding the evolution of species is natural selection. Randomly produced 
variations embodied in the individuals that populate a species are, for the most part, not that 
important to survival. But occasionally a variation gives an individual a survival advantage that 
is perpetuated through this individual's increased ability to pass on these characteristics through 
reproduction. In this way, the surrounding environment filters out most random variations in 
individuals, allowing only those that provide a competitive advantage to be passed on. Over 
time, this leads to changes in the species itself. (3) Darwinism is important to environmental 
ethics because it provides a broader framework in which to understand the impact of human 


activities on the surrounding natural environment. Darwinism conveys both how dynamic the 
natural environment is and also how susceptible it is to the impact of human activities. 


History of Ecology 


Phase I—Clements: “Nature’s course ... is not an aimless wandering to and fro but a steady flow 
toward stability that can be exactly plotted by the scientist. In any given habitat there occurs a 
clear progression through what Clements termed a “sere,” a system of developmental stages that 
begins with a primitive, inherently unbalanced plant assemblage and ends with a complex 
formation in a relatively permanent equilibrium.” Worster, EN, 210 “the unit of vegetation, the 
climax formatin, is an organic entity. As an organism, the formation arises, grows, matures and 
dies....The climax formation is the adult organism, the fully developed community, of which all 
initial and medial stages are but stages of development. Succession is the process of the 
reproduction nof a formation, and this reproductive process can no more fail to terminate in the 
adult form in vegetation than it can in the case of the individual.” (Clements quoted by Worster, 
EN, 211) 

Phase I1—Gleason and Individualism: The Individualistic Concept of Plant Association. 
Ecosystems are not organisms. They do not form associations but “mere accidental groupings.” 
Hence, Gleason criticizes the notion of ecosystems working toward a climax state. Worster, EN, 
238 

Phase II]—Tansley and Individualism: Tansley rejected the “monoclimax” views of Clements. 
He also felt that it was wrong to define the climax state of ecosystems indepedntly of human 
influence. “Anthropogenic” climax: “biological system that is artificially created by humans but 
is as stable and balanced as Clements’ primeval climax.” Worster 240. Tansley sees ecosystems 
as physical systems. Ecosystems are arenas in which an exchange of energy and chemicals takes 
place. This allows for ecosystems to be treated analogously to electricity and using field theory 
in physics and its associated mathematical models. This also allows for ecology to move from 
methodological holism to methodological individualism: the behavior of the ecosystem is 
reducible to the sum total of the behavior of its parts 


Leading 
sai Questions, 
Approach Description Method Proponents Values and 
Virtues 
Non- Land Ethic: A Focus of Sessions (1) Respect for 
Anthropocentric thing has value analysis (Deep Biotic 
Holism or is good and study Ecology); Communities 
insofar as it is on Aldo Leopold (2) Prudence: 
promotes the ecosystem according to "the midpoint 
integrity, as a whole Baird between 'a mad 
stability, and Callicott's rush into 
beauty of the reading oblivion’ and 
biotic an ‘intransigent 


community. 


do- 


Non- 


Anthropocentric 


Individualism 


Anthropocentric 


Holism 


Biotic 
community 
includes 
humans, non- 
humans, 
species, and 
ecosystems all 
interacting as a 
system. 


Biocentrism: 
This approach 
attributes moral 
consideration to 
all living 
things. It is 
based on 
respecting all 
"teleological 
centers of a 
life." 


Virtue 
Environmental 
Ethics: 
Approach 
centers on 
virtues as habits 
that promote 
sustainable 
transactions 
with the natural 


Individual 
living 
things are 
focus of 
analysis. 
Objective 
is to find 
the telos 
or life- 
directing 
goal of 
each 
living 
individual. 


Paul Taylor; 
John Rodman; 
Albert 
Schweitzer 


Rosalind 
Hursthouse; 
Sandler/Cafaro 
et. al. 


nothingness" 
(3) Practical 
wisdom or 
judgment: 
"showing 
‘sensitivity’ to 
ecological 
communities 
and their 
members and 
sorting out the 
rival claims 
and interests 
within and 
among 
communities." 
See Shaw, 
"Aldo 
Leopold's Land 
Ethic 


(1) Find, 
through 
sympathetic 
imagination, an 
individual's 
"teleological 
center of a life, 
i.e., its proper 
good. (2) 
Respect it by 
refraining from 
interferring 
with it and 
promoting the 
circumstances 
its needs to 
realize its end 
(=telos) 


(1) Virtues of 
Position: 
"Constructive 
habits of seeing 
ourselves ina 
particular place 
in a relational 
structure and 
interacting 
accordingly. 


environment. 
Hursthouse 
provides a 
provocative 
example with 
the virtue, 
respect for 
nature. 


(2) Virtues of 
Care: "habits 
of constructive 
involvement 
within the 
relational 
structure where 
we have found 
our place. How 
widely do we 
cast our 
sensors in 
order to learn 
what is needed 
around us?" (3) 
Virtues of 
Attunement: 
"habits of 
handling 
temptations by 
adjusting our 
positive, 
outgoing drives 
and emotions 
to match our 
chosen place 
and degree of 
constructive, 
ecosocial 
engagement.” 
(4) Virtues of 
Endurance: 
"habits of 
facing dangers 
and difficulties 
by handling 
our negative, 
protective 
drives and 
emotions in 
such a way that 
we can sustain 
our chosen 
sense of place 
and degree of 
constructive 
ecosocial 
engagement.” 
Wensveen, 
176-177 


Extensionism: 
(1) Moral value 
is extended ot 
individuals via 
sentiency, i.e., 
their capacity to 


Peter Singer 


(1) Extending 
Utilitarianism: 
(a) What are 
the sentient 
creatures 
involved? (b) 
What impacts 
do our actions 
have on them? 
(c) What is the 
overall balance 
of benefits and 
harms? Does 
this balance 


suffer. (2) (Animal maximize 
Anthropocentric Moral rights are Liberation); utility? (2) 
Individualism extended to Tom Regan Extending 
individuals via (Animal Deontology: 
preference Rights) (a) What/who 
autonomy, i.e., are the moral 
having desires patients 
and the involved? (b) 
capacity to act What are their 
on them. rights? (c) 
Does the 
proposed 


action violate 
any of these 
rights? (d) 
Who speaks for 
these moral 
patients? 


Table One: Outline of ethical approaches to environmental problem-solving 
Deep Ecology Platform (Naess and Sessions) 


1. The flourishing of human and nonhuman life on earth has intrinsic value. The value of 
nonhuman life-forms is independent of the usefulness these may have for narrow human 
purposes. 

2. Richness and diversity of life-forms are values in themselves and contribute to the flourishing of 
human and nonhuman life on earth. 

3. Humans have no right to reduce this richness and diversity except to satisfy vital needs. 

4. Present human interference with the nonhuman world is excessive, and the situation is rapidly 
worsening. 

5. The flourishing of human life and cultures is compatible with a substantial decrease of the 
human population. The flourishing of nonhuman life requires such a decrease. 

6. Significant change of life conditions for the better requires change in policies. These affect basic 
economic, technological, and ideological structures. 


7. The ideological change is mainly that of appreciating life quality (dwelling in situations of 
intrinsic value) rather than adhering to a high standard of living. there will be a profound 


awareness of the difference between big and great. 


8. Those who subscribe to the foregoing points have an obligation directly or indirectly to 
participate in the attempt to implement the necessary changes. This Deep Ecology Platform was 
developed by Naess and Sessions and quoted in Des Jardins, p. 217. 


Human 

ao Basic Non-Human Good Non-Basic, Non-Human Good 

Goods 

: Basic human good has priority pa Biman c00e Hae priority becalise 

Basic : : a basic good has priority over a non 
because of right of survival. : : 

Human basic good. Cutting back branches on a 
(Humans need to clear A 

Good wilderness to. grow food) tree to prevent them from breaking off 

8 and killing school children 

The basic, non-human good has Toss-up. Some non-basic goods have 

Non-Basic priority because a basic good priority over others. I may, for 

Hunan has priority over a non-basic example, have the right to deprive a 

Good good. Ex: I ought not cut down non-human of some good in order to 


my trees to pave over my 
backyard and park my car. 


preserve an important (but not basic) 
cultural or historical good. 


Conflicts Between Goods: A Schema for their Analysis and ResolutionTrade offs between human and 
non-human, basic and non-basic goods. 


Notes on Table Two 


¢ Sacrificing one good for another is always a last resort. This requires that you do the following 
first: 

¢ That you have first looked hard for ways to harmonize or integrate the conflicting goods. 
Chances are, you can design a value-integrating solution. 

¢ That the conflict between goods can only be resolved by the sacrifice of one to the other. 

e That if you do--as a last resort--find it necessary to sacrifice one good, that you find a way to 
offset this. For example, AES planted trees in Costa Rica to sequester the carbon that it produced 
in its co-generation plants in the US. 

¢ That the sacrifice of the basic non-human good be only for the short term. That preventive 
measures be taken now to prevent such a sacrifice in the future. 


Norton's Approach to Environmental Problem-Solving 


Wicked Problems 


¢ Norton, drawing from Webber and Rittel, characterizes environmental problems as "wicked." 
This may not be the most felicitous choice of works since declaring problems wicked seems to 
place them beyond solution. But wicked can be spelled out to show that environmental problems 
are solvable but require a different, more social and interdisciplinary approach. 

¢ Wicked problems are difficult to formulate because they cover "ill-structured" situations. 
Specifying them requires the exercise of the structuring capacities of imagination. And it 
requires recognition that these problems can be brought to determination in different ways. 

e Wicked problems are not numerical problems. (Non-computability) They have components or 
regions that admit of quantification but, as a whole, resist quantification. This requires that 
environmental problem-solvers go beyond economic and quantitative ecological methods. 

e Wicked problems are non-repeatable. This is, perhaps, an indirect way of saying that they are 
context bound. Because the context shifts from situation to situation, what works in one situation 
must be reconstructed to fit the specific content of a different, new situation. We learn from the 
past but the past must be modified to fit the context of the present and future. 

¢ Both wicked problems and their solutions are open-ended. We can distinguish between good and 
bad problem specifications and good and bad solutions. But there is no uniquely correct problem 
formulation and there is no uniquely correct solutions. Pragmatists argue that this is due to 
fallibilism (our efforts to reach the truth always fall short) and experimentalism (our solutions 
must be tested in the crucible of experience). 

e Finally, wicked problems must be approached from an interdisciplinary standpoint. They present 
economical, ecological, social, and ethical dimensions that must be integrated in the problem- 
solving process. This is, decidedly not multidisciplinary where the disciplines are present 
alongside one another but do not interact. In environmental problem-solving these disciplines 
much engage and challenge one another, work to formulate common problems, and design 
solutions that integrate the different disciplinary concerns and aims. 


Norton's Sustainability Values 


¢ Community Procedural Values: These are values (reciprocity, publicity, and accountability) 
that, when adopted by a community, help it to structure a fair and open community deliberative 
process. 

¢ Economic Values: Economic goods emerge from actual and hypothetical values. (1) 
Willingness-to-Pay: the instrumental value of a resource is set by the price an individual or 
group would be willing to pay to acquire the resource; (2) Willingness -to-Sell: because WTP 
undervalues resources (it ties value to the constraint of disposable income) a more accurate 
measure of value would be the amount that an individual or group would accept from a bidder to 
take the resource out of its current use and put it to a different one. 

¢ Risk Avoidance Values: Precautionary Principle--"in situations of high risk and high 
uncertainty, always choose the lowest-risk option." 238 

¢ Risk Avoidance Values: Safe Minimum Standard of Conservation--"save the resource, provided 
the costs of doing so are bearable."348. 

¢ Values Central to Community's Identity: Justice, integrity, trust, responsibility, and respect 
can apply here but they should be taken in their thick as well as thin senses. These values, in 
their thick sense, depend on the quality of the discourse generated within the community. 


What you will do... 


Exercise One: How Much is El Yunque Worth? 


Assume a developer is interested in purchasing El Yunque (the only tropical national park in the 
United States) for the purpose of turning it into ga recreation center. They have made their bid. A 
referendum has been announced where the Puerto Rican people can try collectively to out-bid 
this developer. Please indicate below the maximum amount you would pay each year to keep El 
Yunque in its present condition. 

El Yunque has just been purchased by Mega Entertainment, a huge, multi-national, mass media 
and entertainment park conglomerate. They plan on cutting down all the tropical stuff and 
replacing it with a recreation center, amusement parks, a theme park, several gourmet theme 
restaurants, a high end shopping mall, and a hotel-resort complex. You consider spending your 
honeymoon in the new Mega Entertainment El Yunque resort complex. The following are 
reasonable rates for a week-long stay in a resort complex. How much would you be willing to 
pay? (a) below $500. (b)$500-$1000. (c)$500-$1000. (d) More than $2000. (Assume these 
prices are competitive with other, high scale resort complexes. 

If the amount that you are willing to pay in #2 is greater than what you would be willing to pay 
in #1, does this mean that you value the Mega Entertainment El Yunque recreation complex 
more than the El Yunque National Park? Explain your answer. 

Now, assume that you as a Puerto Rican jointly own El Yunque as a national treasure. How 
much would Mega Entertainment have to pay you (and other Puerto Ricans) for you to become 
"willing to sell" El Yunque? What, in other words, is your selling price?. 

Compare your selling price with your paying price for El Yunque. What factors constrain what 
you are willing to pay? What considerations influence the price at which you are willing to sell? 


Exercise Two: Super Aqueduct 


The Super Aqueduct provides an interesting test for a conflict between basic human and non- 
human goods. Having affordable drinking water is a basic good for humans. However, is it 
necessary to sacrifice the estuary from which the Super Aqueduct pumps water in order to serve 
the water needs of the San Juan Metro area? 

Several questions have to be answered 

How much water must be pumped out of the Arecibo estuary? 

Is the Super Aqueduct the only means by which safe drinking water can be delivered to the San 
Juan Metro area? 

Have other measures like conservation been tried and thoroughly tested? 

Can the water shortages in San Juan be addressed by other partial solutions like repairing and 
up-dating infrastructure? 

Are technical solutions like desalinization viable in the short and long term? 


Exercise Three: Windmills and Environmental Virtues 


Louke Van Wensveen identifies four virtue groups for environmental ethics. These consists of 
virtues of (1) Position, (2) Care, (3) Attunement, and (4) Endurance. 

If the windmill project were carried out in accordance with these virtues would it be a moral 
imperative to go ahead with the project? 

How would these virtues guide the design, construction, and operation of a windmill farm? 
Who would carry out the project? What would the role of the government be? What would the 
role of the local commmunity be? 


Exercise Four: Land Ethic and Oil Refineries 


Examine the oil refinery in Catano, Puerto Rico in terms of the four virtues Shaw attributes to 
Leopold's Land Ethic 

How does the project stand in relation to the virtue of Respect for the Biotic Community? 
How does the project stand in relation to the virtue of Prudence? 

How does the project stand in relation to the virtue of Practical Wisdom or Judgment? 


"Do Not Feed the Bears?" 


Last February, in the middle of a cold morning, a bison bull plunged through the ice-covered 
Yellowstone River near Fishing Bridge in the center of the park and was unable to extricate 
himself. Water vapor steaming from its nostrils in the crisp air, the 2,000 pound animal struggled 
in vain, succeeding only in enlarging the hole. About 10:30 a.m. park employee Barbara 
Seaquist, a member of the young Adult Conversation Corps, discovered the drowning bison and 
contacted park headquarters. A park ranger replied that the incident was a natural occurrence, 
and the bison should be allowed to sink or swim on its own. Meanwhile, several persons who 
had heard about the struggling beast appeared on the scene to photograph it. 

By about 5:00 p.m., as dusk was settling on the bison's struggle for life, a party of nine 
snowmobilers approached the bridge. After learning from Seaquist that assisting the buffalo was 
against park policy, one of the snowmobilers, Glenn Nielson, a vice president of Husky Oil 
Company from Cody, Wyoming, became outraged. He was struck by what appeared to be the 
callous attitude of the photographers, who were merely filming the incident. "If you're not going 
to help it," Nielson said, "then why don't you put it out of its misery?" 

The sowmobilers left the scene, and after a brief caucus four of them returned, Nielson carrying 
a sixty-foot orange nylon rope. Seaquist was gone when they returned, so they fashioned a loop, 
tied it around the animal's horns, and walking gingerly out on the ice, tried to haul the animal to 
safety. At this point Seaquist returned and repeated her request that nature be allowed to prevail. 
She also warned the four men that they were endangering their own lives by walking out onto 
the ice. They ignored her. According to Nielson the bison had almost make it out of the water 
when the rope broke. "The sad thing," he said, "is that he [the bison] knew we were trying to 
help. He laid his head at my feet just exhausted." As it grew too dark for the rescuers to see, the 
attempt was abandoned. The temperature fell to -20F that night. In the morning the bison was 
dead, frozen into the ice. Coyotes and ravens soon descended on the animal. When the warmth 
of spring melted the river and freed the remainder of the carcass, a grizzly bear was observed 
feeding on the bison downstream. A shred of orange nylon rope was still fastened to its horns. 
Upon his return to Cody, Nielson wrote a letter to the right-wing radio commentator Paul 
Harvey, describing what he felt was the Park Service's cruelty. Harvey seized on the dramatic 
incident and, in three venom-filled broadcasts, tore into the Part Service's policy of 
nonintervention, calling officials "knee-jerk ecologists." "It is not a scientific question, it is a 
moral one," Harvey said. "The reason Jesus came to earth was to keep nature from taking its 
course." By J. Robbins quoted in Stone, 157-8. 


Exercise Five: Should the Bison Be Saved? 


If you were there, would you join Nielson in attempting to save the bear? 

Choose an ethical approach from above that best supports the Park Service's position of 
nonintervention and construct an ethical argument in its support. 

Choose an ethical approach from above that best supports the position of intervention and 
construct an ethical argument in its support. 

Is Harvey right when he claims that the Park Service assumes this a scientific issue when in fact 
it is a moral/religious issue? Is nonintervention clearly the position that must be derived from the 


ecological standpoint? 
Exercise Six: Stop Having Babies 


¢ The platform of Deep Ecology uses the position that nature is intrinsically valuable to assert that 
human population must be drastically curtained. 

e Examine the claim that nature is intrinsically valuable, that is, it has value on its own 
independently of its usefulness as a resource to serve human needs. 

e Examine the additional premise that human activity is "excessive and the situation is rapidly 
worsening.” 

¢ Do you think that human population should be seriously curtailed to mitigate or eliminate the 
harmful impact of human activity on the environment? 

¢ Norton would hold that the Deep Ecology platform is decidedly nonanthropocentric. Do you 
agree? Can, as Norton claims, a sustainable environmental policy be carried out on 
anthropocentric grounds? 


What did you learn? 


Take time to do a Muddy Point exercise on this module. What did you learn? (Something positive.) 
What was the muddiest point? (Something you didn't understand or disagreed with.) 
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How to make Biodiesel 

This module is divided into three sections: Part 1: Analysis of the raw 
material Part 2: Making biodiesel Part 3: Biodiesel analysis This 
distribution of work allows the users to operate it in three separate 
laboratory procedures or in a combination of them, according to their 
current needs or interests. Additionally, the raw material from which 
biodiesel is produced will be selected. 


Part 1: Analysis of Raw Material 

In Part 1, students will develop skills required for testing the selected raw 
material by performing titration analysis, calculations and determining the 
quality of the raw material for the production of biodiesel. The conclusions 
obtained from this part will determine the best method to produce biodiesel 
from the selected raw material. 

Part 1 

https://cnx.org/content/m40210/ 


Click on filename to 
download. 


Part 2: Making Biodiesel 

Once this is performed, during Part 2 the student may prepare biodiesel. 
This is a very simple chemical reaction. Meanwhile, students must also 
follow the safety rules related to this process. The MSDS of the chemicals 
to be used in the process must be discussed as well as making sure safe 
laboratory practices are used. 

Part 2 

https://cnx.org/content/m40210/ 


Click on filename to 
download. 


Part 3: Analysis of the Biodiesel 


Finally in Part 3, students will develop skills in the analysis of biodiesel and 
will be able to distinguish between biodiesel and glycerin, the main 
byproduct of this process. 

Part 3 

https://cnx.org/content/m40210/ 


Click on filename to 
download. 


Evaluating and Distinguishing Primary and Secondary Source Material 
This module defines primary and secondary sources, offers examples of 
each, and provides criteria for distinguishing between these two types of 
sources. In addition, the module offers strategies and criteria to follow for 
determining the reliability of a research reference and provides examples of 
reliable and unreliable sources. 


Objectives: 


Students will learn that reference sources can be highly reliable; yet, some 
can be very unreliable. This is especially true with sources found on the 
Internet. When evaluating sources, students should consider the following 
questions: 


1. What are the author’s credentials? 

2. Is the author an authority on the subject? 
3. Who published the work? 

4. Is the work current? 

5. How accurate is the information? 

6. Is the information reliable? 

7. Is research objectively presented? 

8. Who is the intended audience? 


Students will learn to differentiate between primary and secondary research 
and sources and understand that primary sources answer the following five 
questions affirmatively: 


Defining Primary Sources 


1. Was the author present at the time of the event? 

2. Is the report an eyewitness account? 

3. Is the work original? Was it written or created at the time of the event? 

4. Does the information come from personal accounts, experiences, or 
reports? 

5. Are conclusions drawn from first hand evidence? 


Students will also learn that secondary sources respond favorably to the 
following five questions: 


Defining Secondary Sources 


1. Does the author present second-hand accounts of events? 

2. Does the source interpret information offered by primary sources? 

3. Does the information offer judgments, conjectures, and/or conclusions 
about events reported in primary sources? 

4. Does someone other than the creator interpret the creative work? 

5. Are theories, facts, results, or discoveries analyzed, evaluated, and/or 
interpreted second-hand? 


Teaching strategies: 


The instructor should review all material prior to teaching this lesson. In 
addition, instructors should ensure that students understand how to evaluate 
sources wisely. The instructor should review reliable and unreliable sources 
of information and offer examples of each. In the slide show, definitions 
and examples of reliable, unreliable, primary, and secondary sources are 
provided. Students should learn to define and discriminate between each 
type of source. 


Materials: 


In order to offer this lesson, instructors need a computer and a multi-media 
projector. 


The following materials and handouts are provided with this module: 


1. PowerPoint slide show 
2. A hand-out of the slide show for students after they receive the lesson 


4. Answer sheets for the practice exercises 


Assessment: 


The authors recommend that the instructor distribute the practice sheet to 
the students as a pre-test prior to receiving the lesson. After completing the 
lesson, students should answer the practice sheet again as a post-test. In this 
way, instructors may determine whether the students master this objective 
or require additional instructional support. 


Prepositions of Time and Place 

One common problem that English as a Second Language (ESL) learners have is using the correct 
prepositions of time and place both orally and in written text. This instructional module focuses on three 
commonly misused prepositions: in, on, and at. 


Objectives 


Students will learn the definition of prepositions. They will also learn how to apply the correct usage of the 
prepositions of time and place in, on, and at by following the rules of usage for each preposition. 


The rules presented in this module for using the prepositions in, on, and at are the following: 


AT IN ON 
TIME PLACE TIME PLACE TIME PLACE 
Specific Names Names of 
Specific sc 
eck eee Nonspecific of land ep cine eae 
times General times ates days mr 
, dates 
mealtimes locations Surfaces 
SECs Enclosed 
ae spaces 
in space General 
; vicinities; 
: Print , 
Meeting ; electronic 
media : 
places media 


Teaching strategies 


It is recommended that the instructor review all material prior to teaching this lesson. In the slide show, a 
brief definition of prepositions is provided. Students should learn the definition of a preposition: 
prepositions link nouns and pronouns to objects and always introduce prepositional phrases. Students 
should also have prior knowledge of what a prepositional phrase is. 


The PowerPoint presentation provides the above-mentioned rules for using in, on, and at in sentences using 
time and place. Two interactive practice slides (# 4 and # 8) offer an in-class activity for the instructor to 
present. Each practice sentence is animated individually so that the instructor can ask students to select the 
correct answer within the options that are given. After students respond, with a mouse click, the correct 
answer is highlighted. 


Materials 
In order to offer this lesson, instructors need a computer and a multi-media projector. 
The following materials are provided with this module: 


1. PowerPoint slide show 

2. A hand-out of the slide show for students after they receive the lesson 
3. A practice sheet with 20 exercises using in, on, and at 

4. The answer sheet for the practice exercises using in, on, and at 


Assessment 


The authors recommend that the instructor distribute the practice sheet to the students as a pre-test prior to 
receiving the lesson. After completing the lesson, students should answer the practice sheet again as a post- 
test. In this way, instructors would determine whether the students master this objective or require additional 
instructional support. 


Pronoun Antecedent Agreement 

Pronouns substitute nouns and, many times, refer to their antecedents, which 
are nouns or pronouns that the pronouns stand for. In English, most nouns 
are neutral in gender and use the pronoun it, its, or they or their. Nouns that 
refer to females or males (girl, boy, woman, man, lady, gentleman, mother, 
father, brother, sister, proper names of people) take pronouns such as he, she, 
his, her, or him. 


A pronoun must always agree with its antecedent in both number and 
gender. 


Objectives 


Students will learn about pronoun-antecedent agreement. They will be able 
to locate the antecedent for each pronoun, and determine whether the 
pronoun should be neutral, gender specific, singular, or plural. 


Students will learn that "he or she" should be used with indefinite singular 
pronouns that refer to a specific type of person (doctor, lawyer, engineer, 
representative) in order to avoid sexist language. Furthermore, when writing, 
students should consider replacing antecedents that refer to persons into the 
plural form to avoid overusing “he or she” in sentences. 


Students will also learn that compound subjects using “and” use the plural 
form of pronouns. For compound subjects joined by “neither-nor” or 
“either-or”, the pronoun should agree with the antecedent that is closest to 
the subject. In the below example, the antecedents/pronouns are in bold 
print. 


Example: The teacher and the students will attend their graduation 
ceremony. 


Either/Neither the teacher or/nor the students will attend their graduation 
ceremony. 


Teaching strategies: 


The instructor should review personal, possessive, indefinite singular and 
indefinite plural pronouns, and collective nouns with the students (see tables 
below). Students need to learn that personal pronouns are classified as 
subjects or objects of a sentence depending on where they are located in a 
sentence. Possessive pronouns Can serve as adjectives to modify nouns (used 
before the noun), or to indicate ownership. 


PERSONAL & POSSESSIVE PRONOUNS 


POSSESSIVE 
SUBJECT OBJECT ae a set pits 
I Me My Mine 
You You Your Yours 
He Him His His 
She Her Her Hers 
It It Its Its 
We Us Our Ours 
You You Your Yours 
They Them Their Theirs 


The following indefinite pronouns are always singular in number: 


Indefinite Singular Pronouns 


Anybody Each Everyone Nobody Somebody 
Anyone Either Everything No one Someone 
Anything Everybody Neither Nothing Something 


The table below provides pronouns that may be either singular or plural 
pronouns: 


INDEFINITE SINGULAR OR PLURAL PRONOUNS 


SINGULAR OR PLURAL (depending on the noun it 


none represents) 

Both All Some 
Few Any More 
Many Either Most 
Several None 


Collective nouns are usually singular unless the meaning is plural, when its 
members function as individuals. Below are common collective nouns to 
share with the students: 


COLLECTIVE NOUNS 


Army Committee Herd Number 
Audience Crew Jury Pack 
Band Crowd Kind Pair 
Bunch Dozen Litter Public 
Class Galaxy Lot Staff 
Company Group Majority Team 
Couple Heap Minority Tribe 


The instructor should review all material prior to teaching this lesson. In the 
slide show, the definition of pronoun-antecedent agreement is provided. 
Students should learn to identify the antecedent to a pronoun, and the 
pronoun itself: personal, possessive, indefinite singular, or indefinite plural. 
In addition, students should understand that collective nouns are usually 
singular but may be plural depending on whether its members function as a 
whole or as individuals. 


The PowerPoint presentation provides the above-mentioned rules for 
pronoun-antecedent agreement. Four interactive practice slides (# 4, #6, # 8, 
and # 12) offer in-class practice activities for the instructor to review with 
the class. Each practice sentence is animated individually so that the 
instructor can ask students to select the correct answer within the options 
that are given. After students respond, with a mouse click, the correct answer 
appears. The following general rules to pronoun-antecedent agreement are 
emphasized in the final slides of the PowerPoint presentation (slides # 13 
and #14): 


1. All pronouns have antecedents, which refer to person(s) or object(s) 
that are previously mentioned in the text. 
2. Singular antecedents use singular pronouns. 


=) 
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. Plural antecedents use plural pronouns. 
. Avoid sexist language; instead, use gender-neutral & plural antecedents 


(persons, individuals, students, people, human beings, postal workers, 
coordinators). 


. The gender of a pronoun must match its antecedent: Diana waited for 


her husband. 


. Most indefinite pronouns are singular. 
. Generic nouns (doctor, student, writer, member, person) represent both 


males and females. -- A college student has his or her own point of 
view. 


. Change generic nouns to plural to fix agreement problems. -- College 


students have their own points of view. 

Collective nouns are usually singular unless the people in the collective 
group act as individuals. 

If you’re not sure, look it up! 


Materials: 


In order to offer this lesson, instructors need a computer and a multi-media 
projector. 


The following materials are provided with this module: 


1. 
2. 
os 


4. 


PowerPoint slide show 

A hand-out of the slide show for students after they receive the lesson 
Two practice sheets with pronoun-antecedent agreement exercises: 
Practice I-Pronoun-Antecedent Agreement; Practice I-Pronoun- 
Antecedent Agreement 

Answer sheets for the two practice exercises: Answers-Practice I and 
Answers-Practice II 


Assessment: 


The authors recommend that the instructor distribute the practice sheets to 
the students as a pre-test prior to receiving the lesson. After completing the 
lesson, students should answer the practice sheets again as a post-test. In this 


way, instructors may determine whether the students master this objective or 
require additional instructional support. 


The Six Tenses of Simple and Perfect 

This module focuses on six tenses within two verb tense areas: The simple 
and the perfect tenses. The simple tenses consist of the present, the past, 
and the future. The perfect tenses are the present perfect, the past perfect, 
and the future perfect. 


Verbs are conjugated to show the time an action or idea is expressed. The 
time conveyed by a verb is its tense. A verb tense shows the particular time 
in which an action took place and its relationship to when the action was 
spoken or written. 


Each of the six tenses covered in this module has its own usage and 
form of conjugation. 


The Six Tenses: 


The Simple Tense 
Simple tenses indicate simple time relationships. 


The present tense expresses an action in the present or one that occurs 
always, repeatedly, or habitually. 


Example: The horses eat the hay every day. 
The past tense conveys a definite completed action in the past. 
Example: The horses ate the hay last week. 


The future tense communicates an action that has not yet occurred but will 
take place in the future. This tense uses “will” or “going to ” with the past 
participle. 


Example: The horses will eat / are going to eat the hay tomorrow. 


The Past Participle 
The past participle of a verb usually indicates a completed action and 
generally has the same form as the past tense. Regular forms of the past 


participle usually end in —d, -ed, -n, -en, or -t. 


The following hand out lists the present, past, and past participle for 
common irregular verbs: Irregular Verb tense list 


The Perfect Tense 


A verb in the perfect tense expresses an action that was or will be 
completed at the time of another action or a specific occasion. The perfect 
tense of an action uses have or has with the past participle. 


The present perfect tense expresses an action that is completed at the 
present time or is continuing into the present. This tense uses have or has + 
the past participle of a verb. 


Example: The horses have eaten all the hay this morning. 
The horse has eaten all the hay this morning. 


The past perfect tense conveys an action that was completed before a time 
in the past. This tense uses had + the past participle of a verb. 


Example: The horses had eaten all the hay before it rained. 
The horse had eaten all the hay before it rained. 


The future perfect tense expresses an action that has not yet occurred but 
will take place in the future. This tense uses will or going to + have + the 
past participle of a verb. 


Example: The horses will have eaten / are going to have eaten the hay 
before it rains. 


The horse will have eaten / is going to have eaten the hay before it rains. 


Objectives 


Students will learn that verb conjugation depends on the time in which an 
action or idea is expressed. 


The students will learn that the two basic forms of verb tenses for the 
present, past, or future times are the simple tense and the perfect tense. 
They will also learn that in the present tense, a singular subject takes a 
singular verb and that singular verbs end with —s. Furthermore, a plural 
subject takes a plural verb, which does not end with —s. 


Students should also learn that the perfect tense always ends with the past 
participle of a verb. 


Additionally, students should consider whether a verb is regular or irregular. 
If it is irregular, the verb must be conjugated appropriately based on the 
following list: Irregular Verb tense list 


Teaching strategies: 


The instructor should review the present, past, and future simple tense with 
the students. When reviewing these tenses, the instructor should emphasize 
that in the present tense, the verb form of a singular subject takes an —s 
at the end of the verb. A plural subject does not take the —s at the end 
of the verb. 


The instructor should also review the rules to the perfect tense, and 
highlight that the perfect tense always takes a past participle of the verb. 


The following slides provide definitions and tips included in the 
PowerPoint presentation for Subject-Verb Agreement: 


The Present and Present Perfect Tenses 


(Slide 2) 


-= 


VERB TENSES 


- Tey a 


the time of the 
action, which Is 
indicated bya 


FUTURE FUTURE PERFECT 
verb. The baby will | The baby will have 


ylater. | cried before sleep 


The Present Tense: Singular and Plural Subjects 


(Slide 4) 


— 


@ PRESENT 
TENSE TIP! 


Edgardo runs They run 
Maria swims They swim 
The article explains The books explain 
My teacher wants The supervisors want 
The magazine describes = The authors describe 


The Past Tense 


(Slide 8) 


— - 


@ PAST 
TENSE TIP! 


Iran; Edgardo ran We ran; They ran 
lswam, Maria swam We swam; They swam 
The article explained The books explained 

My teacher wanted The supervisors wanted 
The magazine described = The authors described 


The Future Tense 


(Slide 12) 


ar RE 
oe 


TENSE TIP! 


lam going to run; Edgardo We are going to run; They 
| will run | will run 
| willswim, Maria is goingto =We will swim; They are 


Swirt | going to swim 
The article willexplain/is The articles will explain fare 
going to explain | going to explain 
My teacher willwant/is The supervisors will want / 
| going to want are gaing to want 
The magazine will describe} The authors will describe | 
is going to describe are going to describe 


The instructor should review all material prior to teaching this lesson. In the 
slide show, definitions and examples of each of the six tenses are provided. 
Students should learn to define and discriminate between the correct tenses 
in each example. 


In the PowerPoint presentation, four interactive practice slides (# 5, # 6, # 
10, and # 14) offer in-class activities for the instructor to review with the 
class. Each slide provides individually animated sentences with areas in 
blank for students to complete. After students respond, with a mouse click, 
the correct answer appears. 


The following general rules to the six tenses are emphasized in the final 
slides of the PowerPoint presentation (slides # 15, # 16, and #17): 


1. The present tense is used for actions in the present or actions that 
occurs repeatedly 

2. Third person singular takes a singular verb (with —s) 

3. Third person plural takes a plural verb (without —s) 

4. The present perfect tense indicates an action completed in the present 
or continuing into the present 


5. The present perfect tense uses “have” or “has” with the past participle 
of the verb (regular verb ending in -ed, -d, -t, -en, or —n) 
6. The past tense indicates that an action was completed in the past 
7. Add —d or —ed to regular verbs in the past tense 
8. Irregular verb tenses are tricky and must be learned 
9. The past perfect tense indicates that an action was completed before a 
stated or known time in the past 
10. The past perfect tense uses “had” + the past participle of the verb 
(regular verb + -ed, -d, -t, -en, or —n) 
11. The future tense indicates an action that has not yet occurred but will 
take place in the future 
12. The future tense uses “will” or the proper present tense of “be” with 
“going to” and the verb 
13. The future perfect tense indicates an action that will be complete 
before a known time in the future 
14. The future perfect tense uses “will have” + the past participle of the 
verb (regular verb + -ed, -d, -t, -en, -n) 
15. For irregular verbs, see the irregular verbs handout 


Materials: 


In order to offer this lesson, instructors need a computer and a multi-media 
projector. 


The following materials and handouts are provided with this module: 


1. PowerPoint slide show: Six Tenses 

2. A hand-out of the slide show for students after they receive the lesson: 
Handout-SixTenses 

3. A handout sheet with a list of irregular verb tenses in the present, past, 
and past participle: Irregular Verb List 

4. Two practice sheets with subject-verb agreement exercises: Practice I- 
S-V Agreement; Practice II-S-V Agreement 

5. Answer sheets for the two practice exercises: Answers-Practice I-S-V 
Agreement and Answers-Practice II-S-V_ Agreement 


Assessment: 


The authors recommend that the instructor distribute one or both of the 
practice sheets to the students as a pre-test prior to receiving the lesson. 
After completing the lesson, students should answer the practice sheets 
again as a post-test. In this way, instructors may determine whether the 
students master this objective or require additional instructional support. 
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Technical Writing: Models for Writing Informative Abstracts 

In all disciplines, professionals and academics prepare documents such as 
proposals, articles, theses, conference proceedings, scientific papers, 
analyses, and other works related to research studies. Abstracts briefly 
summarize conducted research and provide central and principal 
information to the reader. This module offers formats, guidelines, 
components, and steps for preparing informative abstracts, which are used 
in the sciences, engineering, and psychology. The module also discusses 
writing effective titles for research papers. 


Objectives: 


Students will learn that abstracts obey specific document formats and 
guidelines based on the parameters established by the publication media, 
conference, or oral presentation. 


Students will learn the definition of abstract, their types, formats, elements, 
lengths, purpose, and criteria. Students will also learn about appropriate 
titles and their guidelines for research projects and reports. 


Materials: 


PowerPoint Presentation: 
https://cnx.org/content/m44919/ 


Additional materials provided by the instructor: Exemplary abstracts and 
titles in the specific discipline. 


Additional writing and grammar exercises for engineers and scientists can 
be accessed online: 


Alley, M. (2010): http://www.writing engr.psu.edu/exercises/ 


Effective Writing for Business and Technology: http://www.technical- 
expressions.com/summaries/exercises/index.html 


Gillet, A. (2012): http://www.uefap.com/writing/genre/abstract.htm 


Instructional Procedure and Teaching Strategies: 


Slide # 2: Introduction. This slide presents a synopsis of the information 
contained in the presentation. 


« Abstract definitions 

» Abstract purpose 

° Abstracts in the disciplines 

* Informative versus Indicative abstracts 
e Abstract basics 

* Writing and evaluating the abstract 

° Effective titles 


Slide # 3: Abstract Definitions. The instructor will present this slide with 
the definitions of the word “abstract”. Students will discuss and determine 
which of the five meanings correctly define research abstracts. Students 
should notice the part of speech indicated for each definition. When the 
slide is clicked (to advance), the correct definition will be underlined. 


1. ~adj. Considered apart from concrete 
existence: an abstract concept 
2. ~adj. Not applied or practical 
_ ~adj. Difficult to understand; abstruse 
. ~adj. Considered without reference to a 
specific instance 
5. -n. A summary or condensation 


A Ww 


Slides # 4 and # 5: These slides provide the definitions for abstracts. The 
first definition is from the American National Standard Institute (ANSI) and 
the National Information Standards Institute (NISO). The second is written 
by the module’s author. 


Abstract: “A brief and objective 
representation of a document or 
an oral presentation” (p. 3). 


A good abstract is a well-written 
stand-alone statement that 
summarizes a document’s 

content concisely and stimulates 

the reader’s interest. 


5 


Slide # 6: Purpose. Students should learn that abstracts have clear 
purposes, depending on the field of study, but that all abstracts should 
attract the attention of the reader and demonstrate that the study was 
worthwhile. 


° Directed to a specific audience 
e Prepared with a particular focus 


An abstract is written to persuade readers 
that the “proposed work is of a high 
standard, sufficiently rigorous, [and] makes 
a distinct contribution” (p. 570). 


Slide # 7: Abstracts in the Disciplines. Slide # 8: Informative Abstract. 
Slide # 9: Indicative (or Descriptive Abstract). 


The instructor should explain that there are two principal types of abstracts, 
depending on the discipline: Informative and Indicative (or Descriptive). 


Informative abstracts are written for scientific or technical documents. 
Indicative abstracts are “best used for less-structured documents, such as 
editorials, essays, opinions or descriptions;” or longer works including 
“books, conference proceedings, directories, bibliographies, lists, and 
annual reports” (NISO, 1997, p. 3). 


Informative: Science, engineering, and 


psychology 
° Background & purpose, method, 
findings/results, conclusion 


Descriptive: Humanities and social sciences 
° Background, purpose, focus, overview 


Each abstract follows the specific criteria for the particular field of study. 


For scientific or technical documents, e.g. experimental 
research, reports, surveys 


¢ condenses “purpose, methodology, 
results, and conclusion” (NISO, 1996,p. 3) 

* serves as the heading in journals 

e “supplants the need for reading the full 
paper” (Day, 1994) 


“For less-structured documents” (ansi/niso, 1997, p. 3) 


* reviews, reports, government documents, 
books, directories, conference proceedings, 
lists 


¢ not used as the heading in journals 
¢ written for papers not containing 
methodology or results 


Slide # 10: Informative Abstract Format. Next, the instructor will discuss 
slide # 10, the required criteria and format for writing informative abstracts. 
This slide may be adapted to incorporate more specific relevant criteria for 
abstracts in a particular discipline. 


“When writing the abstract, remember that it will be published 
by itself, and should be self-contained.” (McGirr, 1973). 


e Directly after the title 
e One single paragraph 
e Five to ten sentences 
e A specific word limit 


The instructor should highlight the above quote by McGirr, 1973, and 
explain that, many times, when conducting database research, the abstract 
and the paper’s title are the only elements offered. As a result, the abstract 
should appeal to readers’ interests and persuade them that they should 
obtain a full text copy of the document for in-depth information. 


Slide # 11: Abstract Lengths. This slide explains typical lengths of 
abstracts based on their genre (ANSI/NISO, 1997, p.4). A good rule of 
thumb is that an abstract is usually 10% or less the length of a report. 


e Journal articles: 250 words 
e Notes, short communications: 100 words 
° Editorials, letters to editors: 30 words 


e Long monographs: 300 words or a single page 


Slide # 12: Abstract Basics. This slide provides specific criteria observed 
for all abstracts. 


» Summarize the main sections of the study 

° Define the contents of the paper 

e Employ clear, precise, and concise language 
Use direct sentence structure (active verbs) 
e Write in the past tense 

* Integrate transitional phrases and words 

° Omit references and footnotes 


Slide # 13: The Informative Abstract. This slide lists the items that should 
be briefly summarized in informative abstracts. While discussing this slide, 
highlight that the abstract is a “miniature version of the paper” (Day & 
Gastel, 2011, p. 53). 


Presents a synopsis of the project 
¢ Purpose: Objectives and reason for the study 
¢ Methodology: Brief report of techniques/ 
approaches 
e Results: Concise account of most important 
discoveries 


* Conclusions: Implications/Recommendations 


¢ Collateral/Other Information: Findings or relevant 
information outside of subject area 
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Slide # 14: Appealing Abstracts. Repeat to the students that the abstract is 
read first and will determine whether the reader will read the paper. 
Therefore, it should fulfill the below conditions. 


An appealing abstract enables readers to 


a. identify the document’s subject matter 
quickly 

b. determine its relevance to their interests 

c. decide if they need to read the entire paper 


Slide # 15: & 16 Writing the Abstract. If students follow these steps 
(Kretchmer & Blanco, 2008), they will more efficiently be able to identify 
chief elements and organize abstracts accordingly. 


Exploration 
i. List major objectives and conclusions 


>. Jot down a list of keywords Ly 
3. List major results 
Writing a 


4. Write one paragraph with 1, 2, and 3 
s. Inthe first sentence, state hypothesis or 
method used 


6 
7 
8. 
9 


10. 


. Leave out detailed information 
_ Avoid wordiness 


Include essential information concisely 


. Follow specified guidelines & standards 


Verify that the abstract is clear to someone 


not familiar with the subject 
a 


Slide # 17: 5 Questions Good Abstracts Answer. According to the ERS 
(2010), good abstracts should briefly address the questions mentioned in 
this slide. Students should be asked why it is important that abstracts 
address these questions. Questions can include the following for the points 
(possible responses are provided in parentheses): 


1 


. What importance do background and summary have in an abstract? 


(To present the most up-to-date information and clarify the study’s 
purpose. ) 


. Why should the study’s primary objectives be presented? (To explain 


possible hypotheses and justify why it was studied. 


. Which methods or techniques should be highlighted? (Those needed 


for the reader to understand the study. Those that demonstrate the 
study’s design and context.) 


. What type of findings should be included in an abstract? (Significant 


data and results.) 


. Why explain its significance? (To highlight the study’s importance and 


descibe its potential implications. To justify the reason for conducting 
the study.) 


aS 


. Why is it important? —Offers a brief background and 
summary of information. 

. What did it try to do? — Provides principal purpose and 
objectives. 

. What did it do? — Presents core methods & design. 

. What was learned/found? — Presents chief knowledge/ 
findings. 

. What does it mean? - Explains findings’ importance in 
one sentence. 


N 


pW 
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Slide # 18: Group Activity. For this activity, the instructor should have one 
or more abstracts (with varying degrees of accuracy) available to the 
students for reading in class or as an assignment. The links provided in the 
Materials section (above) of this module also contain exercises that may be 
adapted for the students. 


Groups of three or more students should read the abstract(s) and locate the 
statements that respond to the questions in Slide # 17. Class dialogue should 
follow for the students to present and discuss their responses. 


It is important that the instructor point out that, depending on the type of 
report, some of the questions from Slide # 17 may not be needed in the 
abstract. 


In groups (3+ students), read one or more abstracts. Identify 
and discuss how each abstract answers the following 5 
questions: 


4: 
2 
3 
4 
5 


Why is it important? 

. What did it try to do? 

. What did it do? 

. What was learned or found? 
. What does it mean? 
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Slides # 19: Titles Attract the Reader; # 20: Effective Titles; # 21 
Research Paper Titles. 


The instructor should discuss the three slides and emphasize what should 
and should not be included in a title. 


e Six to twelve words 


° No abbreviations 
* No Latin names (if available in English) 
* Keywords 


« No ambiguous words and jargon 


Brief and easily remembered 


* Do not include “qualitative statements 
about the work being reported” (9) 


° Place “keywords first” to attract 
attention (6) 


* Omit people or place’s names (11) 


A good title may include the following: 
1. Keywords 

. Techniques or designs 

. Subject studied 

. Results 


WM BWN 


. Interpretations 
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Slide # 22: Group Activity. For this activity, the instructor should provide 
a list of titles to the students. These titles should vary in accuracy, length, 
and appropriateness based on the information presented in Slides 19, 20, 
and 21. Students (in groups) should analyze the titles and discuss their 
limitations and strengths with their peers. Class dialogue should follow for 
the students to present and discuss their responses. 


Review the titles of research papers. 
In groups (3+), identify and discuss their 
effectiveness in following the appropriate 


criteria. 
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Slide # 23: Summary. Summarize main components of abstracts with the 
students and emphasize that, due to the numerous types of abstracts, it is 
important to follow the criteria stipulated by the publication. 


A concise stand-alone statement directed to a specific 
audience. 

* Presents a synopsis of the project 

« Appeals to the reader 

* Includes keywords and essential information 

« Written in the past tense using active verbs 

° Observes the publication’s specific criteria 
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Assessment: 


After presenting the module and completing the in-class activities, the 
instructor should assess students on the knowledge gained from the 
instruction. 


One method would be to quiz individual students with the same practice 
abstracts and titles that the instructor had provided in the class activities. 
Another approach would be to present new abstracts and titles for the 


students to evaluate. Evaluation instruments might be fashioned as short 
open responses and multiple choice options. 


In addition, the links provided in the Materials section (above) of this 
module also contain exercises that may be adapted for the students. 
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The Simple Present Tense .. . Simply Put! 


Authors: G. Griggs & B. Morales 


Summary: 


This module consists of an instructional video on the simple present tense. 
Students may access and view the video as an assignment or in conjunction 
with their tutor at the English Writing Center. 


Objectives: 


This module consists of a video designed for students with deficiencies 
conjugating the present tense. After viewing the instructional video, 
students should be able to 


¢ Define the simple present tense and utilize it appropriately 

e Recognize state of being or linking verbs 

e Identify action verbs 

e Distinguish between action and linking verbs 

e Conjugate regular and irregular verbs in the simple present tense 

e Differentiate between present tense verb conjugation in the first and 
third person singular and plural 

e Complete practice exercises in the simple present tense 


Teaching strategies: 


Instructors and tutors should refer students to the instructional video for 
review and practice with the simple present tense. 


After viewing the video, students should complete “The Simple Present 
Tense Worksheet”. This worksheet may be printed and readily available or 
may be accessed from the link on this module. The worksheet consists of 
twenty exercises in present tense conjugation. 


Materials: 


1. The Simple Present Tense... Simply Put (instructional video) 
http://www. youtube.com/watch?v=xm4Fsljpkj E&feature=em- 
upload_owner 


1. Hard copies of “The Simple Present Tense Worksheet”, which consists 
of 20 exercises, 10 on each page, should be provided to the students or 
can be accessed at 
http://academic.uprm.edu/ggriggs/Exercises/Simple%20Present%20Te 
nse%20Exercises.docx 


1. “Irregular Verb Tense List” — A handout sheet with a list of irregular 
verb tenses in the present, past, and past participle should be available 
to the students or can 

2. be accessed at 
http://academic.uprm.edu/ggriggs/SixTenses/Irregular%20Verb%20Lis 
t.pdf 


Assessment: 


The authors recommend that the instructor or tutor have students complete 
the first page of the practice exercises as a pre-test prior to viewing the 
instructional video. Then, students may view the instructional video, The 
Simple Present Tense ... Simply Put!, for detailed explanation and 
exemplification in present tense conjugation. 


As a post-test, students should complete the second page of the practice 
exercises. If necessary, students may view the video again while 
concurrently verifying their work and completing the exercise worksheets. 


Instructors will be able to assess whether the students master the simple 
present tense after viewing the video. If students require additional 
instructional support, they may view the video over again and concurrently 
complete the exercises with the tutor or instructor. 


The Simple Future Tense .. . Simply Put! 
Authors: G. Griggs & B. Morales 


JULY 2013 


Summary: 


This module consists of an instructional video on the simple future tense. 
Students may access and view the video as an assignment or in conjunction 
with their tutor at the English Writing Center. 


Objectives: 


This module consists of a video designed for students with limitations in 
conjugating the future tense. After viewing the instructional video, students 
should be able to 


e Define the simple future tense and utilize it appropriately 

e Recognize state of being or linking verbs 

e Identify action verbs 

e Distinguish between action and linking verbs 

e Conjugate regular and irregular verbs in the simple future tense 

e Use a form of “to be” + “going to” with the verb to form the future 
tense 

e Use “will” or “shall” with the verb to form the future tense 

e Practice irregular verb tenses 

¢ Complete practice exercises in the simple future tense 


Teaching strategies: 


Instructors and tutors should refer students to the instructional video for 
review and practice with the simple future tense. 


After viewing the video, students should complete “The Simple Future 
Tense Worksheet”. This two-page worksheet may be printed and readily 
available or may be accessed from the link on this module. The worksheet 


consists of two pages, ten exercises on each page, for a total of twenty 
exercises in future tense conjugation. 


Materials: 


1. The Simple Future Tense ... Simply Put (instructional video) 
https://www. youtube.com/watch?v=6 XivzL1qbfU 


1. Hard copies of “The Simple Future Tense Worksheet”, which consists 
of 20 exercises, 10 on each page, should be provided to the students or 
can be accessed at 
http://academic.uprm.edu/ggriggs/Exercises/Simple%20future%20tens 
e%20exercises.pdf 


1. “Irregular Verb Tense List” — A handout sheet with a list of irregular 
verb tenses in the present, past, and past participle should be available 
to the students or can be 

2. accessed at 
http://academic.uprm.edu/ggriggs/SixTenses/Irregular%20Verb%20Lis 
t.pdf 


Assessment: 


The authors recommend that the instructor or tutor have students complete 
the first page of the practice exercises as a pre-test prior to viewing the 
instructional video. Then, students may view the instructional video, The 
Simple Future Tense .. . Simply Put!, for detailed explanation and 
exemplification in future tense conjugation. 


As a post-test, students should complete the second page of the practice 
exercises. If necessary, students may view the video again while 
concurrently verifying their work and completing the exercise worksheets. 


Instructors will be able to assess whether the students master the simple 
future tense after viewing the video. If students require additional 
instructional support, they may view the video over again and concurrently 
complete the exercises with the tutor or instructor. 


The Simple Past Tense... Simply Put! 


Summary: 


This module consists of an instructional video on the simple past tense. 
Students may access and view the video as an assignment or in conjunction 
with their tutor at the English Writing Center. 


Objectives: 


This module consists of a video designed for students with limitations in 
conjugating the past tense. After viewing the instructional video, students 
should be able to 


¢ Define the simple past tense and utilize it appropriately 

e Recognize state of being or linking verbs 

e Identify action verbs 

e Distinguish between action and linking verbs 

e Conjugate regular and irregular verbs in the simple past tense 
e Practice irregular verb tenses 

¢ Complete practice exercises in the simple past tense 


Teaching strategies: 


Instructors and tutors should refer students to the instructional video for 
review and practice with the simple past tense. 


After viewing the video, students should complete “The Simple Past Tense 
Worksheet”. This two-page worksheet may be printed and readily available 
or may be accessed from the link on this module. The worksheet consists of 
two pages, ten exercises on each page, for a total of twenty exercises in past 
tense conjugation. 


Materials: 


1. The Simple Past Tense... Simply Put (instructional video) 
http://www. youtube.com/watch?v=DLK6EI-bSVs 


1. Hard copies of “The Simple Past Tense Worksheet”, which consists of 
20 exercises, 10 on each page, should be provided to the students or 
can be accessed at 
http://academic.uprm.edu/ggriggs/Exercises/Simple%20past%20tense 
%20exercises.pdf 


1. “Irregular Verb Tense List” — A handout sheet with a list of irregular 
verb tenses in the present, past, and past participle should be available 
to the students or can be accessed at 
http://academic.uprm.edu/ggriggs/SixTenses/Irregular%20Verb%20Lis 
t.pdf 


Assessment: 


The authors recommend that the instructor or tutor have students complete 
the first page of the practice exercises as a pre-test prior to viewing the 
instructional video. Then, students may view the instructional video, The 
Simple Past Tense ... Simply Put!, for detailed explanation and 
exemplification in past tense conjugation. 


As a post-test, students should complete the second page of the practice 
exercises. If necessary, students may view the video again while 
concurrently verifying their work and completing the exercise worksheets. 


Instructors will be able to assess whether the students master the simple 
past tense after viewing the video. If students require additional 
instructional support, they may view the video over again and concurrently 
complete the exercises with the tutor or instructor. 


Socio-Technical Systems in Professional Decision Making 

This module has been revised to fit better within courses and modules in business education. It presents socio- 
technical analysis as a method for integrating ethical and social values into business practice. Socio-technical 
system analysis facilitates understanding the ethical and social impacts aspects of business but more fundamentally 
it helps to anticipate potential problems early on in the business process where they can be dealt with more 
effectively. This module includes different ways of setting up a STS analysis, provides case studies to make STS 
analysis concrete and realistic, and relates STS analysis to the dimensions of moral imagination and moral 
creativity which are so essential for effective problem-solving. Two socio-technical system tables are attached that 
serve as templates for decision making exercises as well as business product and process analyses. One table 
outlines the general components of the socio-technical system underlying the practice of engineering in Puerto 
Rico. Another, prepared by William Frey, Efrain O’ Neill, Alberto Ramirez, and Agustine Irizarry, describes the 
socio-technical system underlying power systems engineering in Puerto Rico. A final table turns STS analysis 
more toward the business process by looking at the different components of the STS of a fictional corporation 
named "Burger Man." (This exercise was developed and taught by Paul Thompson in agricultural ethics classes 
and made available to the author during an Ag-Sat sponsored, multi-university course in agricultural ethics offered 
by Thompson in 1992.) Socio-technical analysis provides an excellent pedagogical response to various 
accreditation requirements including ABET (Accreditation Board of Engineering and Technology) and AACSB 
(American Association of Collegiate Schools of Business).This module is being developed as a part of an NSF- 
funded project, "Collaborative Development of Ethics Across the Curriculum Resources and Sharing of Best 
Practices," NSF SES 0551779. 


Module Introduction 


Milagro Beanfield War 

Joe Mondragon has created quite a stir in Milagro, a small village in New Mexico. He has illegally diverted water 
from the irrigation ditch to his field to grow beans. Access to scarce water in New Mexico has created sharp 
political and social disputes which have reached a crises point in Milagro. Competing with traditional subsistence 
farmers like Joe is the profitable recreation industry. Ladd Devine, a wealthy developer, has joined with the state 
government in New Mexico to build a large recreational center consisting of a restaurant, travel lodge, individual 
cabins and a lavish golf course. Since there is not enough water to cover both recreational and agricultural uses and 
since Ladd Devine's project promises large tax revenues and new jobs, the state government has fallen behind him 
and has promised to give to the recreational facilities all the water it needs. Hence, the problem created by 
Mondragon's illegal act. You work for Ladd Devine. He has asked you to look into local opposition to the 
recreational facility. Along these lines, you attend the town meeting scheduled by Ruby Archuleta in the town's 
church. You are concerned about Charlie Bloom's presentation and the impact it may have on the local community. 
Prepare a STS analysis to test Bloom's assertions and better prepare Ladd Devine for local opposition to his 
facility. 


Incident at Morales 

Fred is a chemical engineer hired by Phaust Corporation to design and make operational a new chemical plant for 
the manufacture of their newly redesigned paint thinner. Under financial pressure from the parent French company, 
Chemistre, they have decided to locate their new plant in Morales, Mexico to take advantage of lower costs and 
more flexible government regulations. You are well on the way toward designing this new plant when news comes 
from Chemistre that all budgets are being cut 20% to finance Chemistre's latest takeover acquisition. You are Fred 
and are now faced with a series of difficult financial-engineering decisions. Should you hold out for the more 
expensive Lutz and Lutz controls or use the cheaper ones produced locally? Should you continue with the current 
plant size or cut plant size and capacity to keep within budgetary constraints? You have also been made aware of 
the environmental and health risks associated with not lining the waste ponds used by the plant. Do you advocate 
lining the ponds or not, the latter being within compliance for Mexican environmental and health regulations. 
Prepare a STS analysis to help you make and justify these decisions. Make a series of recommendations to your 
supervisors based on this study. 

Puerto Rican Projects 


e Your company, Cogentrix, proposes a cogeneration plant that uses coal, produces electricity, and creates 
steam as a by-product of electricity generation process. Because the steam can be sold to nearby tuna canning 
plants, your company wishes to study the feasibility of locating its plant in or near Mayaguez, Puerto Rico. 


(Co-generation technology has become very popular and useful in some places.) Carry out a STS analysis to 
identify potential problems. Make a recommendation to your company. If your recommendation is positive, 
discuss how the plant should be modified to fit into the Mayaguez, Puerto Rico STS. 

Your company, Southern Gold Resources, is interested in mining different regions in central Puerto Rico for 
copper and gold. But you know that twenty years earlier, two proposals by two international mining 
companies were turned down by the PR government. Carry out a STS study to examine the feasibility of 
designing a different project that may be more acceptable to local groups. What does your STS analysis tell 
you about social and ethical impacts, financial promise, and likely local opposition. Can profitable mining 
operations be developed that respect the concerns of opposed groups? What is your recommendation based on 
your STS analysis? 

Windmar, a company that manufactures and operates windmills for electricity generation has proposed to 
locate a windmill farm in a location adjacent to the Bosque Seco de Guanica. They have encountered 
considerable local opposition. Carry out a STS analysis to understand and clarify this opposition. Can the 
concerns of local stakeholders be addressed and the windmill farm still remain profitable? How should the 
windmill project be modified to improve its chances of implementation? 


Things to Know about STSs 


What is a Socio-Technical System? (STS) 

A socio-technical system (=STS) is a tool to help a business anticipate and successfully resolve interdisciplinary 
business problems. "Interdisciplinary business problems" refer to problems where financial values are intertwined 
with technical, ethical, social, political, and cultural values. (Reference: Chuck Huff, Good Computing: A Virtue 
Approach to Computer Ethics, draft manuscript for Jones and Bartlett Publishers) 

Some Things to Know About STSs 


1; 


2, 


Socio-Technical systems provide a tool to uncover the different environments in which business activity takes 
place and to articulate how these constrain and enable different business practices. 

A STS can be divided into different components such as hardware software, physical surroundings, 
people/groups/roles, procedures, laws/statutes/regulations, and information systems. Other components 
include the natural environment, markets, and political systems. 


. But while different components can be distinguished, these are, in the final analysis, inseparable. Socio- 


Technical Systems are first and foremost systems: their components are interrelated and interact so that a 
change in one often produces changes that reverberate through the system. 


. Socio-Technical systems embody moral values such as justice, responsibility, respect, trust, and integrity as 


well as non-moral values such as efficiency, satisfaction, productivity, effectiveness, and profitability. Often 
these values can be located in one or more of the system components. Often they conflict with one another 
causing the system as a whole to change. 


. STSs change, and this change traces out a path or trajectory. The normative challenge here is to bring about 


and direct changes that place the STS on a value-positive trajectory. In the final analysis, we study STS to 
make sure that they change in a value-realizing direction. 


Constituents or Sub-Environments of Business Activity 


Paragraph summary of sub-environments of business followed by a table devoted to each one. 


Technology including hardware, software, designs, prototypes, products, or services. Examples of 
engineering projects in Puerto Rico are provided in the PR STS grid. In the Therac-25 case, the hardware is 
the double pass accelerator, in Hughes the analogue-to-digital integrated circuits, and in Machado the UNIX 
software system and the computers in the UCI laboratories that are configured by this system. Because 
technologies are structured to carry out the intentions of their designers, they embed values. 

Physical Surroundings. Physical surroundings can also embed values. Doors, by their weight, strength, 
material, size, and attachments (such as locks) can promote values such as security. Physical surroundings 
promote, maintain, or diminish other values in that they can permit or deny access, facilitate or hinder speech, 
promote privacy or transparency, isolate or disseminate property, and promote equality or privilege. 


People, Groups, and Roles. This component of a STS has been the focus of traditional stakeholder analyses. 
A stakeholder is any group or individual which has an essential or vital interest in the situation at hand. Any 
decision made or design implemented can enhance, maintain, or diminish this interest or stake. So if we 
consider Frank Saia a decision-maker in the Hughes case, then the Hughes corporation, the U.S. Air Force, 
the Hughes sub-group that runs environmental tests on integrated circuits, and Hughes customers would all be 
considered stakeholders. 

Procedures. How does a company deal with dissenting professional opinions manifested by employees? 
What kind of due process procedures are in place in your university for contesting what you consider to be 
unfair grades? How do researchers go about getting the informed consent of those who will be the subjects of 
their experiments? Procedures set forth ends which embody values and legitimize means which also embody 
values. 

Laws, statutes, and regulations all form essential parts of STSs. This would include engineering codes as 
well as the state or professional organizations charged with developing and enforcing them 

The final category can be formulated in a variety of ways depending on the specific context. Computing 
systems gather, store, and disseminate information. Hence, this could be labeled data and data storage 
structure. (Consider using data mining software to collect information and encrypted and isolated files for 
storing it securely.) In engineering, this might include the information generated as a device is implemented, 
operates, and is decommissioned. This information, if fed back into refining the technology or improving the 
design of next generation prototypes, could lead to uncovering and preventing potential accidents. Electrical 
engineers have elected to rename this category, in the context of power systems, rates and rate structures. 


Component Description Examples Frameworks More Frameworks 
Door (with Social 
Hardware: tasks delegated Value Discovery Constructionism>: 
3 Machines to it such as (identifying and Restoring interpretive 
Technological : ‘ : z vise? 
of different automatically locating values in flexibility to reconstruct 
kinds shutting and STS) a technology to remove 
being locked) bias and realize value 
Code that Power Value Translation _ 
configures generating (Operationalizing Identifying and 
: technologies and implementing mitigating complexity 
machines : ; ; 
based on values in a STS by in the form of tightly- 
around ae 
hana renewable and designing and coupled systems and 
eee nonrenewable carrying out a non-linear causal chains 
a resources procedure) 
Automobiles, Value Verification 
Technology computers, cell ’ 
(Using methods of 
can phones all of arieciaako 
constrain which have P patory De-centralizing control 
; observation to ; 
business produced ‘ and authority 
- determine how 
activity by profound 


de-skilling 


changes in our 
STSs 


effectively values 
have been realized.) 


Technology, Microsoft Transperspectivity: Designing to avoid the 
especially Office, Firefox discovering strands technological 
software, Browser, of construction of imperative and reverse 
can Google current STS; adaptation (where 


Component 


Ethical 
Environment 


instrument 
human 
action 


Description 


Moral 
Constructs: 
Spheres of 
justice where 
distribution 
takes place 
according to 
context- 
dependent 
rules (Rules) 


Social 
Constructs: 
Power and its 
distribution 
among 
groups and 
individuals 


Right: A 
right is a 
capacity of 
action, 
essential to 
autonomy, 
that others 
are obliged to 
recognize and 
respect. 


Duty: A duty 
is a principle 
that obliges 
us to 
recognize and 
respect the 


Chrome, 
Google Docs, 
Social 
Networking 
software 


Technological ComponentTechnological component of STS 


Examples 


Basic Moral 
Concepts: 
rights, duties, 
goods, values, 
virtues, 
responsibility, 
and justice 


Intermediate 
Moral 
Concepts: 
Privacy, 
Property, 
Informed 
Consent, Free 
Speech, due 
Process, 
Safety/Risk 


Privacy: If 
the 
information is 
directly 
relevant to the 
relation to the 
holder and the 
seeker, then it 
is not private. 


Property: 
That with 
which I mix 
my labor is 
mine. 
Intellectual 
property is 


identifying humans abandon ends 

possibilities for and serve the ends of 

reconstruction technologies 

Frameworks ae 
Frameworks 
Basic 


Utilitarianism: Happiness is 
tied to maximizing the 
satisfaction of aggregated 
preferences. 


Rights: Capacities of action 
that are essential to 
autonomy, vulnerable to 
standard threats, and 
correlated with feasible 
duties 


Virtues: Settled dispositions 
toward choosing the mean 
between extremes of excess 
and defect. (Courage is the 
mean between cowardice 
and recklessness) 


Capabilities Approach: For 
Nussbaum, capabilities 
answer the question, “What 
is this person able to do or 
be?” For Sen, capabilities 
are “‘substantial freedoms,’ 
a set of (causally 


Capabilities: 
life, bodily 
health, bodily 
integrity 


Cognitive 
Capabilities: 
Sense, 
Imagination, 
Thought; 
Emotion; 
Practical 
Reason 


Social 
Capabilities: 
Affiliations, 
Other Species 


Capabilities 
that address 
vulnerabilities: 
Play and 
Control over 
one's 
environment 


non-rivalrous 
and non- 
excludable. 


rights of 
others. 


interrelated) opportunities to 
choose and act.” 


Table 2: Ethical and Social ComponentEthical Environments of the socio-technical system 


Physical or 
y F Description Examples Frameworks Frameworks 
Surroundings 
The physical 
: arrangement 
Influence of Classroom environment oo 
g : of objects in 
rivers, enables or constrains 
: ; ; the 
: mountains, different teaching and 
Physical : classroom as 
: and valleys on learning styles. For 
environment : ‘ well as the 
; social and example, one can pair off 
imposes : ; borders 
3 economic technically enhanced and 
constraints ate . created by 
wit activities such technically challenged 
(limits) over : walls, doors, 
as travel, classrooms with student- 


actions that and cubicles 


trade, centered and teacher- 


restrict : 2 can steer a 
aiaive economic and centered pedagogical styles 
possibilities and é : class toward 
agricultural and come up with four 
shape ae j : teacher- 
: . activity, different learning 
implementation. : centered or 
commerce, environments. Each 
: : student- 
industry, and constrains and enables a 
; ‘ pee centered 
manufacturing. different set of activities. : 
pedagogical 
styles. 


Physical Surroundings This table summarizes the physical environment of the STS and how it can constrain or 
enable action. 


Stakeholders Description Examples Frameworks Frameworks 
Any group Role: The 
oe place or station 
individual a stakeholder 
that has a Market Stakeholders: Non Market once 

: Stakeholders: given 

vital Employees, 5 ok ere 

: communities, activist organizational 

interest at Stockholders 

play (at groups and NGOs system and the 

stake) in the associated 

STS tasks or 

' responsibilities. 

customers, suppliers business support Interests: 


retailers/wholesalers, 


groups, governments, 


Goods, values, 


creditors 


(Distinction between 
market and non-market 
stakeholders comes 
from Lawrence and 
Weber, Business and 
Society: 
Stakeholders, Ethics, 
Public Policy, 12th 
edition. McGraw-Hill, 
14-15. 


general public (those 
impacted by projects 
who do not 

participate directly in 


their development 


Alliances are 


discussed by Patricia 


Werhane et al., 


Alleviating Poverty 
Through Profitable 


Partnerships: 
Globalization, 
Markets, and 
Economic Well- 
being. Routledge 
(2009). 


rights, 
interests, and 
preferences at 
play in the 
situation which 
the stakeholder 
will act to 
protect or 
promote. 


Relation: Each 
stakeholder is 
related to other 
stakeholders in 
an alliance and 
each relation is 
tied to goods 
and values. 


People, Groups, and Roles (Stakeholders) This table shows the social or stakeholder environment of the STS. A 
stakeholder is any group or individual that has a vital interest at play in the STS. 


Procedural 


Description 


A series of 
interrelated 
actions 
carried out 
ina 
particular 
sequence to 
bring about 
a desired 
result, such 
as the 
realization 
of a value. 
Procedures 
can 
schematize 
value by 
setting out a 
script for its 
realization. 


Examples 


Hiring a new employee: 
(a) settling on and 
publishing a job 
description; (b) 
soliciting and reviewing 
applications from 
candidates; (c) reducing 
candidate list and 
interviewing finalists; 
(d) selecting a 
candidate; (e) tendering 
that candidate a job 
offer.Other procedures: 
forming a corporation, 
filing for bankruptcy, 
gaining consent to 
transfer TGI and PII to 
a third party (Toysmart: 
opt-in and opt-out 
procedures). 


Framework 


Value Realization 
Process in Software 
Engineering: (a) 
Discovery: 
Uncovering values 
shared by a given 
community; (b) 
Translation: 
operationalizing 
and implementing 
values in a given 
STS; (c) 
Verification: using 
methods of 
participatory 
observation 
(surveys and 
interviews) to 
validate that the 
values in question 
have been 
discovered and 
translated. 


Framework 


Challenging the 
Statement of 
Values: (a) A 
stakeholder group 
raises a 
conceptual, 
translation, range, 
or development 
issue; (b) Group 
presents their 
challenge and 
response to other 
stakeholders; (c) If 
other stakeholder 
groups agree, then 
the challenge 
leads to a revision 
in the SOV; (d) 
Community as a 
whole approves 
the revision. 


Procedural Environment 


Laws, 
Statutes, 
Regulations 


Description 


Laws differ from 
ethical principles and 
concepts in that laws 
prescribe the 
minimally moral 
while ethical 
principles and 
concepts routinely 
explore higher moral 
"spaces." 


Ethical principles 
challenge and 
criticize laws by 
bringing into 
question their 
normative content. 


Laws can challenge 
ethical principles and 
concepts by raising 
issues of practicality. 
Also, as in 
responsibility theory, 
the law can structure 
and inform the moral 
discussion. 


Examples 


Criminal Law: 
Applies to 
individuals; 
interested party 
in a criminal 
trial is society, 
not the victim. 


Involves 
proving a mens 
rea (guilty 
mind) and 
actus reus 
(guilty or law- 
breaking act) 
and that the 
mens rea 
caused the 
actus reus. 


Criminal law 
does not apply 
to corporations 
because they 
"have no soul 
to damn and no 
body to kick" 
Baron Thurlow 


Legal Environment: Laws, Statutes, Regulations 


Frameworks 


Civil Law: 
Torts 
concern 
wrongful 
injury. The 
objective of a 
tort is to 
make the 
victim 
"while" after 
an injury. 


To prevail in 
a tort one ust 
prove (in 
order of 
severity) 
negligence, 
recklessness, 
or intent. 


Negligence 
involves 
proving that 
the defendant 
failed to 
meet some 
standard of 
due care. 


Contract law 
concerns the 
violation of 
the terms of 
a contract. 


Frameworks 


US and British law 
work through a 
common law system 
where current decisions 
are based on past 
decisions or precedent. 


The Puerto Rican 
system of law is based 
on the Napoleonic code 
where decisions relate 
directly to existing law 
and statute and 
precedent plays a 
weaker role. 


Question: How does 
the statute-based 
Napoleonic system in 
PR constrain and 
enable business 
practice in relation to 
other systems such as 
the British and 
American common law 
systems? 


Market 
Environment 


(5,1) 


Description 


Business takes 
place within 
different 
markets that 
shape supply, 
demand, and 
price. 
Globalization 
frequently 
requires that a 
business be 
adept at 
operating 
across 
different 
markets 


Liberal use 
made here of 
notes from 
Economics 
class taught by 
CR 
Winegardner, 
University of 
Toledo, 1971- 
1972 


Materials also 
take from 
Natural 
Capitalism 
from Lovins 
and Hawkings. 


(5,2) 


Examples 


Laissez Faire: 
Each economic 
unit makes choice 
based on rational 
(enlightened) self- 
interest. (Private 
ownership of 
goods.) 


Liberal 
Democratic 
Socialism: 
Limited 
government 
intervention is 
needed to improve 
upon the choice of 
individual 
economic units. 
(Mixture of private 
and public 
ownership) 


Communist, 
Authoritarian 
Socialism: The 
state is in the best 
position to know 
what choices and 
policies are 
beneficial for the 
economy as a 
whole and its 
component parts. 
(Public ownership 
of goods and 
services) 


(5,3) 


Frameworks 


Assumptions 
of a Free 
Market 
System: (a) 
Individual 
decisions are 
aggregated. 
(b) 
Information 
flows 
through price 
structure. 


(c) Free 
association. 
(d) Absence 
of force or 
fraud. (e) 
Individual 
agents are 
rational 
utility 
maximizer 


(f) 
Governments 
should adopt 
a hands-off 
stance 
because 
interference 
disrupts the 
ability of 
markets to 
produce 
utility- 
maximizing 
conditions. 
(4,4) 


(5,4) 


Frameworks 


Recent economic 


studies of the limits of 
laissez faire markets: 


(a) Information 


Asymmetries (as studied 


by Stiegliz). (b) 
Monopolies which, in 
the absence of 


competition, can dictate 


standards of price, 
product and service. 


Animal spirits deflect 
economic decision- 
making away from 
perfect utility 
maximizing. They 
include confidence, 
fairness, corruption, 
money illusion, and 
stories.(4,5) 


Ghoshal: bad 


management theories are 


destroying good 


mangement practices as 


they become self- 


Market Environment 


Information 
Environment(1,1) 


(2,1) 


(3,1) 


Description(1,2) 


How data and 
informaiton is 
collected, stored, 
and transmitted 
along with 
ethical issues 
such as informed 
consent and 
privacy that 
accompany 
information 
management 
(2,2) 


(3,2) 


Examples(1,3) 


Informed 
Consent: 
Obtaining 
consent from 
information 
holder when 
collecting, 
storing, and 
transferring 
personal 
identifying 
information or 
transaction 
generated 
information. 
(2,3) 


Belmont 
Report: (a) 
Principles: 
Respect for 
persons, 
beneficence, 
and justice; (b) 
Application 1: 
Informed 
consent as 
"subjects to the 
degree that they 
are capable be 
given the 
opportunity to 
choose what 
shall or shall 
not happen to 
them;" (c) 


fulfilling prophecies. 
Ghoshal is especially 
critical of agency theory, 
compliance/punitive 
approaches to corporate 
governance, and the 
theory of human nature 
he calls "Homo 
Economicus."(5,5) 


Frameworks(1,4) 


Privacy in 
Context (2,4) 


(a) Identify 
individuals in 
groups ina 
context; (b) 
Identify the roles 
played by these 
individuals and 
groups.(3,4) 


Frameworks(1,5) 


Data Transfer 
and Informed 
Consent(2,5) 


Opt-in: 
Information is not 
transferred unless 
data-holder 
expressly 
consents; Opt- 
out: Data will be 
transferred unless 
holder expressly 
refuses or 
withdraws 
consent.(3,5) 


(4,1) 


(4,2) 


Application 2: 
assessment of 
risks and 
benefits; (d) 
Application 3: 
Selection of 
subjects for 
experiment. 
(3,3) 


Conditions of 
Informed 
Consent 
Information, 
Comprehension, 
Voluntariness. 
(4,3) 


(c) Identify 
context-relative 
norms that guide 
activities within 
context and 
between one 
context and 
another. 
(Materials on 
privacy in context 
are taken from 
Helen 
Nissembaum in 
her book, Privacy 
in Context(4,4) 


Information Environment: Collecting, Storing, and Transferring Information 


Natural 
Environment(1,1) 


(2,1) 


(3,1) 


Description(1,2) 


Wicked 
Problems(2,2) 


(a) Difficulties 
in formulating 
and structuring 
problem; (b) 


Examples(1,3) 


Principles of 
Systainability 
according to B. 
Norton(2,3) 


Precautionary 
Principle: "in 
situations of high 
risk and high 


Frameworks(1,4) 


Four Theoretical 
Approaches to 
Environmental 
Ethics(2,4) 


(a) Extensionism: 
Peter Singer's 
extension of 
Utilitarianism to 


Fair Information 
Practices: (a) 
Notice: full 
disclusure and 
redress (way to 
resolve 
problems); (b) 
Choice: Choice 
about how 
informaitn is to be 
used; (c) Access: 
access to stored 
and about to be 
disclosed 
information; (d) 
Security: ways 
that information 
will be kept 
secure and 
unauthorized 
access prevented 
incollection, 
storage, and 
transfer of 
information.(4,5) 


Frameworks(1,5) 


Environmental 
Value as 
determined by 
shadow 
markets(2,5) 


Willingness-to- 
pay: Resource in 
question would go 
to the highest 


Non- 
compatibility of 
solutions 
(several ways of 
stating 
solutions).(3,2) 


(c) Wicked 
problems are 
"non-repeatable" 
in that they are 
context- 
dependent. This 
renders learning 
from previous 
problems and 
solutions much 
more difficult; 
(d) Wicked 
problems 
involve 
"competing 
values" that 
cannot be 
realized at the 
same time and 
that cannot be 
homogenized or 
plotted on a 
single scale; (e) 
Wicked 
problems exhibit 
"open-ended 
inter-temporal 
effects". Closely 
paraphrased 
from Norton, 
Systainability, 
133-5(4,2) 


(4,1) 


System of the Natural Environment 


Ethics of STS Research 


uncertainty,always 
choose the lowest 
risk option." (Cass 
Sunstein 
distinguishes 
several senses of 
the PP including 
one which makes 
it impossible to 
deviate from the 
status quo) 
(Norton 348)(3,3) 


Safe Minimum 
Standard: "save 
the resource, 
provided the costs 
of doing so are 
bearable" (Norton 
346)(4,3) 


cover sentient 
beings; (b) Tom 
Regan's ascription 
of rights to select 
animals. 
Biocentrism: 
Taylor's 
attribution of 
moral 
consideration to 
all teleological 
centers of a life. 
(3,4) 


Land Ethics: A 
thing has value or 
is good insofar as 
it promotes the 
integrity, stability, 
and beauty of the 
biotic community. 
Biotic community 
includes humans, 
non-humans, 
species, and 
ecosystems all 
interacting as a 
system. From 
Aldo Leopole, 
Sand County 
Almanac; Virtue 
Environmental 
Ethics: Approach 
centers on virtues 
as habits that 
promote 
sustainable 
transactions with 
the natural 
environment. 
Hursthouse 
provides a 
provocative 
example with the 
virtue, respect for 
nature.(4,4) 


bidder, that is, 
value is 
dependent on 
most intense 
preference and the 
disposable 
income to assert 
that 
preference(3,5) 


Willingness-to- 
sell: Resource is 
owned by the 
public so its value 
is determined by 
its selling rather 
than buying price. 
This frees bid 
fromdisposable 
income. Now 
value becomes 
more reflective of 
the identity- 
conferring beliefs 
and attitudes of a 
community and 
its members.(4,5) 


e Right of Free and Informed Consent: This is the right of participants in a research project to know the 
harms and benefits of the research. It also includes the right not to be forced to participate in a project but, 
instead, offer or withdraw voluntarily their consent to participate. When preparing a STS analysis, it is 


mandatory to take active measures to facilitate participants's free and informed consent. 


e Any STS analysis must take active measures to recognize potential harms and minimize or eliminate them. 
This is especially the case regarding the information that may be collected about different individuals. Special 
provisions must be taken to maintain confidentiality in collecting, storing, and using sensitive information. 
This includes careful disposal of information after it is no longer needed. 


Participatory Observation 


e As we said above, a socio-technical system (STS) is “an intellectual tool to help us recognize patterns in the 
way technology is used and produced.” Constructing these tools requires combining modes of analysis that 
are ordinarily kept separate. Because STSs embed values, they are normative. These values can help to chart 
out trajectories of change and development because they outline values that the system needs to realize, 
maintain, or even enhance. In this way, the study of STSs is normative and a legitimate inquiry for practical 
and professional ethics. On the other hand, STS analysis requires finding out what is already there and 
describing it. So STS analysis is descriptive as well. In this textbox, we will talk briefly about the descriptive 
or empirical components of STS analysis. This material is taken from the draft manuscript of Good 
Computing: A Virtue Approach to Computer Ethics and has been developed by Chuck Huff. 

e Interviews: Semi-Structured and Structured Interviews conducted with those familiar with a given STS 
provide an excellent source of information on the constituents of a given STS and how these fit together into 
an interrelated whole. For example, the STS grid on power systems was put together by experts in this area 
who were able to provide detailed information on power rates and protocols, software used to distribute 
energy through the gridlines, and different sources (representing both hard and soft technologies) of power 
generation. 

e Field Observation: Those constructing a STS analysis go directly to the system and describe it in its day-to- 
day operation. Two books provide more information on the types and techniques of field observation: 1. 
David M. Fetterman, Ethnography: 2nd Edition, Applied Social Research Methods Series, Vol 17. London, 
UK.: Sage Publishers, 1998 and 2. James P. Spradley, Participant Observation. New York, Harcourt, 1980. 
The data collected in this method can also be used to construct day-in-the-life scenarios that describe how a 
given technology functions on a typical day. These scenarios are useful for uncovering value conflicts and 
latent accidents. See James T. Reason, Human Error, Cambridge, UK.: Cambridge University Press, 1990 for 
information on latent accidents, how they are detected, and how they are prevented. 

¢ Questionnaires: Questionnaires are useful for gathering general information from large numbers of people 
about a STS. Constructing good questionnaires is a difficult process that requires patience as well as trial and 
error. (Trying out questions on classmates and friends is the best way to identify unclear or misleading 
questions.) Avoiding complex, overly leading, and loaded questions represent a few of the challenges facing 
those who would construct useful questionnaires. 

e Archival and physical trace methods: Looking at user manuals provides insight into how a system has been 
designed and how it works. Studying which keys are worn down on computer keyboards provides 
information on the kind of work being done. Comparing how a system is intended to work with how it is in 
fact being used is also illuminating, especially when one is interested in tracing the trajectory of a STS. 
Working with archival and physical trace methods requires critical thought and detective work. 

e None of the above methods, taken in isolation, provides complete information on a STS. Triangulation 
represents the best way to verify data and to reconcile conflicting data. Here we generate evidence and data 
from a variety of sources then compare and collate. Claims made by interviewees that match direct on-site 
observations confirm one another and indicate data strength and veracity. Evidence collected through 
questionnaires that conflicts with evidence gathered through archival research highlights the need for 
detective work that involves further observation, comparison, interpretation, and criticism. 

¢ Developing STS analyses bears a striking resemblance to requirements analysis. In both cases, data is 
collected, refined, and put together to provide an analysis. A key to success in both is the proper combination 
of normative and descriptive procedures. 


Exercise 1: Make a Table that Describes the Socio-Technical System 


Directions: Identify the constituents of the Socio-Technical System. Use the broad categories to prompt you. 


1. What are the major hardware and software components? 


2; 
33 


Describe the physical surroundings. 
What are the major people groups or roles involved? 


4. Describe any procedures in the STS. 


5. 


Itemize the laws, statutes, and regulations. 


6. Describe the data and data structures in your STS. Use the two templates below that fill in this table for 


energy generation systems and for engineering ethics in Puerto Rico. 


Physical People, Data and 
Hardware Software y : Groups, Procedures Laws Data 
Surroundings 
Roles Structures 


Socio Technical System Table 


Exercise 2: Identify Value Mismatches in the STS 


Directions: identify the values embedded in the STS. Use the table below to suggest possible values as well as 
the locations in which they are embedded. 


1, 


Integrity: "Integrity refers to the attributes exhibited by those who have incorporated moral values into the 
core of their identities. Such integration is evident through the way values denoting moral excellence 
permeate and color their expressions, actions, and decisions. Characteristics include wholeness, stability, 
sincerity, honesty to self and others, suthenticity, and striving for excellence. 


. Justice: Justice as fairness focuses on giving each individual what is his or her due. Three senses of justice 


are (1) the proper, fair, and proportionate use of sanctions, punishments and disciplinary measures to enforce 
ethical standards (retributive justice), (2) the objective, dispassionate, and impartial distribution of the 
benefits and burdens associated with a system of social cooperation (distributive justice), (3) an objectively 
determined and fairly administered compensation for harms and injustices suffered by individuals 
(compensatory justice), and (4) a fair and impartial formulation and administration of rules within a given 


group. 


. Respect: Respecting persons lies essentially in recognizing their capacity to make and execute decisions as 


well as to set forth their own ends and goals and integrate them into life plans and identities. Respects 
underlies rights essential to autonomy such as property, privacy, due process, free speech, and free and 
informed consent. 


. Responsibility: (Moral) Responsibility lies in the ability to identify the morally salient features of a situation 


and then develop actions and attitudes that answer to these features by bringing into play moral and 
professional values. Responsibility includes several senses: (1) individuals are responsible in that they can be 
called upon to answer for what they do; (2) individuals have responsibilities because of commitments they 
make to carrying out the tasks associated with social and professional roles; (3) responsibility also refers to 
the way in which one carries out one's obligations (This can range from indifference to others that leads to 
minimal effort to high care for others and commitment to excellence) 


. Free Speech: Free Speech is not an unlimited right. Perhaps the best place to start is Mill's argument in On 


Liberty. Completely true, partially true, and even false speech cannot be censored, the latter because 
censoring false speech deprives the truth of the opportunity to clarify and invigorate itself by defending itself. 
Mill only allows for a limitation of free speech based on harm to those at which the speech is directed. Speech 
that harms an individual (defamatory speech or shouting "fire" in a crowded theatre) can be censored out of a 
consideration of self-defense, not of the speaker, but of those who stand to be harmed by the speech. 


. Privacy: If an item of information is irrelevant to the relation between the person who has the information 


and the person sho seeks it, then that information is private. Privacy is necessary to autonomy because control 


over information about oneself helps one to structure and shape one's relations with others. 

7. Property: According to Locke, we own as property that with which we have mixed our labor. Thomas 
Jefferson argues that ideas are problematic as property because, by their very nature, they are shared once 
they are expressed. They are also nonrivalrous and nonexclusive. 


Drawing Problems from Embedded Values 


e Changes in a STS (e.g., the integration of a new technology) produce value mismatches as the values in the 
new component conflict with those already existing within the STS. Giving laptops to children produces a 
conflict between children's safety requirements and the safety features embedded in laptops as designed for 
adults. 

e Changes within a STS can exaggerate existing value conflicts. Using digitalized textbooks on laptop 
computers magnifies the existing conflict concerning intellectual property; the balance between copyrights 
and educational dissemination is disrupted by the ease of copying and distributing digitalized media. 

e Changes in STS can also lead to long term harms. Giving laptops to children threatens environmental harm as 
the laptops become obsolete and need to be safely disposed of. 


Physical Feople, 
Hardware Software y : Groups, Procedures Laws 
Surroundings Roles 


Integrity 
Justice 
Respect 


Responsibility 
for Safety 


Free Speech 
Privacy 


Intellectual 
Property 


Values Embedded in STS 


Using Socio-Technical System Grids for Problem Specification 


The activity of framing is a central component of moral imagination. Framing a situation structures its elements 
into a meaningful whole. This activity of structuring suggests both problems and solutions. Framing a situation in 
different ways offers alternative problem specifications and solution possibilities. Since skillful framing requires 
practice, this part of the module suggests how socio-technical system tables can help provide different frames for 
problem specification and solution generation. 

Different Problem Frames 


e Technical Frame: Engineers frame problems technically, that is, they specify a problem as raising a technical 
issue and requiring a technical design for its resolution. For example, in the STS grid appended below, the 


Burger Man corporation wishes to make its food preparation areas more safe. Framing this technically, it 
would be necessary to change the designs of ovens so they are more accident-proof. 

e Physical Frame: How can the Burger Man corporation redesign its restaurants as physical facilities to make 
them more accessible? One way is to change the access points by, say, designing ramps to make restaurants 
wheel chair accessible. Framing this as a physical problem suggests solutions based on changing the physical 
structure and arrangement of the Burger Man STS. 

e Social Frame: Burger Man as a corporation has stakeholders, that is, groups or individuals who have an 
essential interest at play in relation to the corporation. For example, framing the problem of making Burger 
Man more safe as a social problem might suggest the solution of integrating workplace safety into worker 
training programs and conducting regular safety audits to identify embedded risks. 

e Financial or Market-Based Frames: Burger Man is a for-profit corporation which implies that it has certain 
financial responsibilities. Consequently, Burger Man should be concerned with how to provide safe, child- 
proof chairs and tables that do not cut unduly into corporate profits. But like the legal perspective, it is 
necessary to conduct ethical and social framing activities to compensate for the one-sidedness of financial 
framing. 

e Managerial Frame: Many times ethical problems can be framed as managerial problems where the solution 
lies in changing managerial structures, reporting relations, and operating procedures. For example, Burger 
Man may develop a specific procedure when a cashier finishes a shift and turns over the cash register and its 
contents to another cashier. Burger Man may develop cleaning procedures and routines to minimize the 
possibility of serving contaminated or spoiled food to customers. 

e Legal Frame: Burger Man may choose to frame its environmental responsibilities into developing effective 
procedures for complying with OSHAA and EPA regulations. Framing a problem legally certainly helps to 
identify effective and necessary courses of action. But, because the ethical and social cannot be reduced to the 
legal, it is necessary to apply other frames to uncover additional risks not suggested by the legal framing. 

e Environmental Framing: Finally, how does Burger Man look from the environmental standpoint? Does it 
consider environmental value (environmental health, safety, and integrity) as merely a side constraint to be 
addressed only insofar as it interferes with realizing supposedly more important values such as financial 
values? Is it a value to be traded off with other values? (For example, Burger Man may destroy the local 
environment by cutting down trees to make room for its latest restaurant but it offsets this destruction through 
its program of planting new trees in Puerto Rican tropical rain forests.) Framing a problem as an 
environmental problem puts the environment first and sets as a goal the integration of environmental values 
with other values such as worker safety and corporate profits. 


Burger Man Socio-Technical System Table 
https://cnx.org/content/m14025/ 


Clicking on this figure will 
open as a Word file a STS 
table based on the fictional 
corporation, Burger Man. 
Below are a list of 
problems suggested by the 
STS analysis. 


Media File Uplinks 


This module consists of two attached Media Files. The first file provides background information on STSs. The 
second file provides two sample STS grids or tables. These grids will help you to develop specific STSs to analyze 
cases in engineering, business, and computer ethics without having to construct a completely new STS for each 
case. Instead, using the two tables as templates, you will be able to zero in on the STS that is unique to the 
situation posed by the case. This module also presents background constraints to problem-solving in engineering, 
business, and computer ethics. These constraints do not differ absolutely from the constituents of STSs. However, 
they pose underlying constraints that outline the feasibility of an ethical decision and help us to identify obstacles 
that may arise when we attempt to implement ethical decisions. 


Socio-Technical Systems 
https://cnx.org/content/m14025/ 


Socio-Technical Systems: 
Constituents, Values, 
Problems, and Constraints. 


STS Templates 
https://cnx.org/content/m14025/ 


Two STSs, Power 
Engineering and the 
Puerto Rican Context of 
Engineering Practice. 


Socio-Technical Environments Table 
https://cnx.org/content/m14025/ 
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Technological Choice 

This module will help you explore the broader social and technical impacts 
of business systems, services, and products. It has been developed to 
compliment another module, "Social and Technical Systems for 
Professional Decision-Making, m14025. It presents three lenses under 
which to view social and technical impacts: Technological Determinism, 
Social Construction, and Technological Politics. These lenses come from 
Robert Heilbroner, Trevor Pinch and Wiebe Bijker, and Langdon Winner. It 
provides exercises that can be used to complement the readings provided in 
Technology and Society edited by Deborah Johnson and Jameson Wetmore. 
This "Technological Choice" module is part of the EAC Toolkit, a project 
developed under National Science Foundation grant SES 0551779. 


Test Cases 


e Your company, Cogentrix, proposes a cogeneration plant that uses coal 
to produce electricity and steam both of which it sells to make money. 
Because western Puerto Rico lacks electricity generating capacity and 
because the steam by-product can be sold to nearby tuna canning 
plants, your company finds the Mayagiiez area particularly attractive. 
But there are rumors that different local constituencies oppose this 
project because of concerns about the environmental impact of coal 
use and industrialization. Prepare a STS analysis of the Mayagitiez 
area. Can you identify any potential value mismatches between this 
system and the cogeneration plant your company is planning? How 
can these mismatches be mitigated or eliminated? 

e Your company, Southern Gold Resources, wants to mine different 
regions in central Puerto Rico for copper and gold. But you know that 
twenty years earlier, two proposals by two international mining 
companies were turned down by the Puerto Rican government due to 
strong local opposition. Carry out a socio-technical system that 
concentrates on the financial, social, and environmental impact of a 
smaller scale mining project. How would you address the opposition to 
the older mining proposals should they also arise in relation to yours? 
What does your STS analysis tell you about social and ethical impacts, 
financial potential, and possible grass roots opposition? Are profitable 


mining operations compatible with the community and environmental 
values? What is your recommendation based on your STS analysis? 

e Windmar, a company that manufactures and operates windmills for 
electricity generation has proposed to build a windmill farm adjacent 
to the Bosque Seco de Guanica. They have encountered considerable 
local opposition which stems from three concerns: (1) Given that 
Windmar is a private business, can it be trusted to carry out its project 
as proposed? Can any private business be trusted to “keep its word.” 
(2) Will locating the windmill farm so close to the Bosque Seco de 
Guanica have a harmful impact on the fragile ecosystem and its non- 
human inhabitants? (3) Why were public hearings on the project held 
so far away from the very communities who would most likely suffer 
its impacts? Windmill technology has traditionally been considered 
one of the cleanest ways to generate electricity. But this doesn’t mean 
that it represents a harm-free technology. How can windmills harm the 
environment? How can their construction and operation harm the 
communities in which they are housed? Carry out a socio-technical 
system analysis to understand and clarify this opposition. Can the 
concerns of local stakeholders be integrated with a profitable, privately 
owned and operated windmill farm? How should the windmill project 
be modified to improve the chances of its being implemented? 

e Assume that the Puerto Rico government has decided to give a laptop 
computer to every public school student. What would happen? What 
would be the benefits? What would be the harms? Construct a socio- 
technical analysis of the Puerto Rico public school system and study 
the impact of the laptop project on this system. Are there any 
mismatches between the values embedded in laptops technology and 
this STS? Would the laptop project be feasible? (What constraints are 
likely to make integration difficult?) Would it be necessary to redesign 
laptop computers to make this technology more responsive to the 
special needs of children? What changes or adjustments would need to 
be made in the Puerto Rico public school STS? 


Introduction 


This module is a companion to the module, “Socio-Technical Systems in 
Professional Decision-Making” (m14025). It also responds to recent work 


in an area dubbed, Science and Technology Studies. (Johnson and 
Wetmore’s anthology, Technology and Society: Building Our 
Sociotechnical Future, provides a good sampling of recent articles in this 
area.) You will be provided with three lenses through which to view 
technologies. Each lens presents a different conception of the relation of 
technology to society; no single lens is completely true or completely false. 
Rather, each is distinguished by the way in which it selects certain elements 
from experience as areas for concentration and focus. Thus, lenses are tools 
that will prove useful as you navigate through the complexity of different 
socio-technical systems. Working with these lenses will give you a multi- 
layered and multi-dimensional view of the different ecologies (social, 
technical, and natural) that surround you and within which you work. 


What you need to know. 


Lenses are not ideologies 


e An ideology presents a particular world view as the truth. Thomas 
Kuhn characterized ideologies or world views as “paradigms” in his 
book, The Structure of Scientific Revolutions. For Kuhn, paradigms 
form self-contained accountings of the world and are 
incommensurable with one other. During certain “normal” periods, 
these paradigms can construct positive and useful lines of inquiry and 
discovery. 

e But incommensurable paradigms also battle with one another during 
“revolutionary” periods for dominance. Kuhn’s highly controversial 
claim is that disputes between rival, paradigms cannot be resolved by 
recourse to rational means. Instead, they become power struggles, not 
unlike the power struggles in the political realm between competing 
classes and their supporting ideologies. 

¢ Treating different views on the relation between technology and 
society as lenses rather than incommensurable ideologies or 
paradigms, allows us to explore and compare the different lines of 
inquiry each opens. Lenses are tools that support inquire, drive 
discovery, and refashion the surrounding world. Each lens provides a 
partial view of experience. Viewing experience through multiple lenses 


helps us to build a richer, multi-level and multi-perspective for trouble 
shooting and problem-solving. 

In this module, you will view the four cases presented above through 
the lenses of technological determinism, social construction, and 
technological politics. These different lenses should help you to 
understand and control technology more effectively and safely. 


Lens One: Technological Determinism 


Marx provides the classical statement of technological determinism: 
“In acquiring new productive forces men change their mode of 
production; and in changing their mode of production, in changing the 
way of earning their living, they change all their social relations. The 
hand-mill gives you society with the feudal lord; the steam-mill 
society with the industrial capitalist.” Quoted by Langdon Winner in 
Autonomous Technology, 79 

Technological determinism thus claims that certain technological 
devices (electricity, the automobile, the computer) recreate our 
material conditions in such a way that they determine the nature of our 
social consciousness and restructure our social and economic relations 
to one another. 

The following quote shows that, for Heilbroner, technological 
determinism comes from a unique convergence of events during 
modern times. Science has advanced to a particular point in harmony 
with certain machine-oriented skills. 

“Technological Determinism is thus peculiarly a problem of a certain 
historical epoch—specifically that of high capitalism and low 
socialism—in which the forces of technical change have been 
unleashed but when the agencies for the control or guidance of 
technology are still rudimentary.” (Johnson and Wetmore, 104) 

Thus, a knowledge base (formed out of value-neutral, mechanistic 
science) has been combined with a platform of technical know-how 
(such as the ability to fashion metal with precision into complex 
machines) to give rise to certain economic relations (capitalist to 
worker). But, because our political system was developed in pre- 
industrial times, it is not able to control the current technological 


revolution. The technology controls us much to our detriment. To take 
back control, we must radically reconstitute both our technology and 
our social and economic relations. 


Feenberg on Technological Determinism 


e Andrew Feenberg in Questioning Technology provides a concise 
characterization of technological determinism. It is based on the 
assumptions of unilinear progress and determinism by base. 

¢ Unilinear Progress: Technological progress appears to follow a 
unilinear course, a fixed track, from less to more advanced 
configurations. Each stage of technological development enables the 
next, and there are no branches off the main line." Feenberg, 77 

e Determinism by Base: "Technological determinism also affirms that 
social institutions must adapt to the "imperatives" of the technological 
base. This view, which do doubt has its source in a certain reading of 
Marx, is long since the common sense of the social sciences. Adopting 
a technology necessarily constrains one to adopt certain practices that 
are connected with its employment." Feenberg 77 

e Leslie White on determination by base: "We may view a cultural 
system as a series of three horizontal strata: the technological layer on 
the bottom, the philosophical on the top, the sociological stratum in 
between. These positions express their respective role in the culture 
process. The technological system is basic and primary. social systems 
are functions of technologies; and philosophies express technological 
forces and reflect social systems. The technological factor is therefore 
the determinant of a cultural system as a whole. It determines the form 
of social systems, and technology and society together determine the 
content and orientation of philosophy." Quoted by Winner, 
Autonomous Technology, 79. 


Lens Questions: 


1. What forms of social and political organization does the technology 
create as it is integrated into the surrounding socio-technical system? 
This general question can be specified in the following ways: 

2. Which organizational decision-making approach is elicited by the 
technology? A vertical approach where those at the bottom carry out 


mandates set by those at the top? Or a horizontal structure, where 
decision-makers collaborate in a consensus-based approach to 
problem-solving and decision making? 

3. Does the technology elicit a division of work tasks into specialized 
roles that are coordinated from above? (By high-level managers?) Or 
does it encourage a more holistic approach to work that consists of 
overlapping roles and constant communication between these roles? 

4. Does the technology lead to centralization or decentralization of power 
and control? For example, many advocate windmills (and other 
technologies on the "soft path") because they allow for the generation 
of electricity from small, local, and dispersed areas of production. 
(This despite the fact that windmill technology is becoming more 
complex and windmill "farms" represent larger centers of energy 
production.) On the other hand, nuclear technology requires highly 
centralized operating and decision procedures because of the risk of 
accidents of high magnitude and scope. Centralization enhances 
control which, supposedly, reduces the chance for disastrous accidents. 

5. Following Mumford, we might ask whether the technology elicits a 
democratic or authoritarian organization of economic, social and 
political activities as it is implemented? Democratic exercise of power 
would take place through horizontally organized, decentralized, and 
locally situated centers of control and power. Authoritarian exercise of 
power would take place through vertically organized, centralized, 
remotely situated centers of control and power. 


Lens Two: Social Construction 


e This lens comes from Pinch and Bijker’s article, “The Social 
Construction of Facts and Artifacts.” Social construction makes the 
opposite claim to technological determinism. Instead of holding that 
technology determines society, the social constructionist argues that 
society determines or “constructs” the technology. This lens, then, will 
help you to see the contribution that individuals and groups make to 
the social construction of technologies. 

e Pinch and Bijker begin with an application of epistemological 
relativism to science and technology. 


e Relativism may be a misnomer here since it argues that individuals or 
groups bestow truth and value on the surrounding world. Humans 
according to the Greek thinker, Protagoras, are the measure of all 
things, of those that are, that they are and of those that are not, that 
they are not. So classical relativism holds that humans-—as 
individuals or as groups-—provide the standards by which all things 
are assessed. 

e But the relativism that Bijker and Pinch advocate is for 
methodological, not ontological, purposes. All scientific theory 
proposals and all technological variations are treated the same whether 
successes or failures. They are all grist for the historian's mill. This 
gives us special insight into how they are generated, how they compete 
with one another, how individuals interact with them, and on how, 
finally, the successes are selected and the failures de-selected. This 
methodological relativism lays bare the process of social construction 
concealed in the final product. 


Looking at the development of technologies, Pinch and Bijker identify 
three stages: 


1. The first stage exhibits interpretive flexibility. Because the design of 
an artifact and its meaning are open, social interaction and transaction 
generates different variations. (Their example is the different bicycle 
designs that competed for market share before the small wheeled, safer 
version won out.) Many variations are generated which compete with 
one another. This positive competition stimulates creativity. 
Individuals interact with the variations that are produced, 
experimenting with them and, through this experimentation, clarifying 
their interests, values, and concerns. The interests, needs, and 
problems clarified become filters that select and de-select variations. 

2. The second stage is characterized as the closing of interpretive 
flexibility. Needs, interests, and problems stabilize. They select and de- 
select variations so that most drop off to the side. Because individuals 
interact with facts and artifacts, because they experiment with them, 
select those that meet their needs and de-select those that don't, they 
literally and socially construct them. 


3. In the third stage, closure is achieved through rhetorical means (such 
as advertising), problem definition (which keeps some problems and 
dissolves others), and inclusion in a wider context where the 
variations selected fit into the surrounding socio-technical system. 
Closure leads us to forget the historical process of social construction, 
i.e., interpretive flexibility and closure of interpretive flexibility. 
Hence, we treat the final technology as a black box that has always 
been there and is somehow inevitable. But re-opening the historical 
process reminds us that the black box has been constructed and 
selected to incorporate our needs, problems, and values. 


Lens Questions 


1. What is the historical process that has culminated in the current form 
the technology has taken? Specifically... 

2. Did users and non-experts participate in the process of generating 
alternative interpretations of the technology? How did they 
participate? Do these alternatives embody the values and interests of 
stakeholders in their designs? (Corresponds to flexibility of 
interpretation. 

3. Did users and non-experts participate in the closing of flexibility of 
interpretation by helping to select "winners" from among the 
competing forms? How did they participate and how does the design 
of the "winners" reflect their interests and values? (This corresponds to 
the closing of interpretive flexibility.) 

4. What are the final criteria embodied in the closed and fixed 
technological design? Did a broad range of stakeholders participate in 
establishing these criteria? Did these criteria play a direct role in 
selecting the final design from among the initial variants? Does the 
final design or "black box" adequately reflect the needs, interests, and 
values of the broad range of stakeholders affected by this technology? 
(This reflects the final or closure stage.) 


Lens Three: Technologies and Politics 


Background from Autonomous Technology by Langdon Winner (From 
Hickman, John Dewey’s Pragmatic Technology, 148 and following.) 
Winner starts by criticizing the “straight-line” notion of tool use: tools 
serve ends bestowed on them by the user. There are four reasons why 
this doesn’t work: 


Manifest : The technology or tool displays complexity such as “tightly 
Complexitycoupled systems” and “non-linear” chains of causality." For 
example, nuclear reactors are highly complicated and, 
therefore, difficult to control. Because they are tightly coupled 
they are subject to what Perrow calls “normal accidents” where 
minor failures produce a chain reaction of other failures 
because these failures cannot be isolated. 
This example will help. When systems are tightly coupled, prediction is 
rendered difficult because systems interact in unexpected ways and a 
breakdown in one part quickly spreads to others. Think about a tightly 
coupled schedule. When one part changes--you are called into work 
because a co-worker didn't show up--it spills over into other parts of your 
schedule--you do bad on the test the next day because you couldn't study 
because you were working.) 
Concealed : Technologies are frequently backed by decision-making 
Complexityprocedures that are opaque to independent scrutiny. For 
example, the procedure by which nuclear reactors are regulated 
is extraordinarily complicated. This makes it difficult to assess 
independently whether these procedures guarantee that only 
safe reactors designs will be approved by the regulatory 
process. 
Technological: Technologies transform and redefine human needs. 
Imperative Machine needs become imperative and trump human needs. 
For example, food clothing, and shelter (basic human needs) 
are replaced by machines requirements such as electrical 
power, highways, bridges, sewers, and other infrastructure. 
Technologies (in the form of complicated machines) have 
requirements that tend to push aside our own needs, values, 
and interests. We build infrastructure to respond to these 
needs. The tool no longer serves us; we serve the tool. 
Reverse _: Because complex technologies redefine needs (and values), 


Adaptationwe are forced to adapt ourselves (and our needs) to them. (It is 
assumed that we cannot adapt them to our needs because of 
manifest and concealed complexity.) 


Lens Questions 


1. Assess the manifest complexity of the technology in question. For 
example, what is the manifest complexity of windmills? (Do they 
present tightly coupled systems that lead to unpredictable 
breakdowns?) Which is more manifestly complex, nuclear reactors or 
windmill turbines? 

2. Assess the concealed complexity. For example, do the operating 
procedures of windmills conceal complexity? Do nuclear reactors 
conceal complexity in the complicated regulation process that has 
developed between manufacturers and the Nuclear Regulatory 
Commission? (Maybe, complexity is concealed in the divergence 
between formal and informal regulatory procedures, the latter having 
evolved as the NRC has been "captured" by reactor manufacturers.) 
See Ford 

3. Technological Imperative: Does the technology redefine or displace 
basic human needs or basic values? Does it require that we adopt 
ourselves to it? 

4. Reverse Adaptation: Does the technology require reverse adaptation? 
If yes, are there any viable "work around" strategies that could be 
implemented to align better the technology's needs with our own. 


What you are going to do 
Exercise One: Construct a Socio-Technical System Grid 


¢ Choose a test case from above. (The alternatives include Cogentrix, 
Copper Mining, Windmills, and Laptops.) 

e Read the module, Socio-Technical Systems in Professional Decision- 
Making, and modify the STS table for Puerto Rico to fit the test case 
you are using. 

e Identify the values embedded in the technology of your test case and 
the STS you have modeled. 


e Identify any possible value mismatches between the technology to be 
introduced and the underlying STS. 


Exercise Two 


e Select two of the lenses outlined above. 

e Examine your test case under the first lens by answering the questions. 
Give a global assessment of whether your test case technology is 
acceptable under the lens. 

e Examine your test case under the second lens by answering the 
questions. Give a global assessment of whether your test case 
technology is acceptable under this second lens. 

¢ Compare the results of the two lenses. Discuss areas of divergence 
between the two lenses. Discuss the areas of convergence. 


Prepatory Questions and Module Worksheet 


Technology Choice Preparatory Questions 
https://cnx.org/content/m32418/ 


Technology Choice Worksheet 
https://cnx.org/content/m32418/ 


STS Presentation for Technological Choice 
https://cnx.org/content/m32418/ 


Table displaying components of STSs 
https://cnx.org/content/m32418/ 


Presentation on Capabilities Approach 
https://cnx.org/content/m32418/ 


The Legal Environment: Civil and Criminal Responsibility 
https://cnx.org/content/m32418/ 


Technology Choice Jeopardies 


Technological Choice Cases Jeopardy 
https://cnx.org/content/m32418/ 


Socio Technical Systems Jeopardy 
https://cnx.org/content/m32418/ 


Jeopardy and Responsibility 
https://cnx.org/content/m32418/ 


Conclusion 
Evaluate the Lenses 


e Which of the three lenses presented in this module would you 
eliminate? 

e¢ Which lens did you find most helpful? Why? 

e Would you recommend a new lens? What is it? 


Muddy Point 


e What was the most obscure or muddiest point? (What didn’t make 
sense to you? What did you find objectionable?) 

e What was the strongest point of this module? What did you learn? Will 
you be able to put it to use? 


Reference 


1. Feenberg, Andrew. (2002). Transforming Technology: A Critical 
Theory Revisited. Oxford, UL: Oxford University Press. 

2. Feenberg, Andrew. (1999). Questioning Technology. London: 
Routledge. 

3. Ford, D. (1981). A Reporter At Large: Three Mile Island. In The New 
Yorker, April 6, 1981: 49-106. 

4. Heilbroner, R.L. (2009). Do Machines Make History? In Technology 
and Society: Building Our Sociotechnical Future, Johnson, D.G. 
and Wetmore, J.M., (Eds.). Cambridge, Mass: MIT Press: 97-106. 


10. 


i 


12. 


13. 


14. 


iter 


16. 


17. 


. Hickman, L. (1990). John Dewey’s Pragmatic Technology. 


Bloomington, IN: Indiana University Press: 140-153. 


. Hickman, L. (2001) Philosophical Tools for Technological Culture: 


Putting Pragmatism to Work. Bloomington, IN: Indiana University 
Press. Your first item here 


. Huff, C. and Finholt, T. (1994). Social Issues In Computing: Putting 


Computing in its Place. New York: McGraw-Hill. 


. Kuhn, T. (1970). The Structure of Scientific Revolutions, 2nd 


Edition. Chicago, IL: University of Chicago Press. 


. Mason, J. (1979). The accident that shouldn't have happened: An 


analysis of Three Mile Island. In IEEE Spectrum, November 1979: 
33-42. 

Perrow, C. (1984). Normal Accidents: Living With High-Risk 
Technologies. Basic Books. 

Pinch, T.J. and Bijker, W. (2009). The Social Construction of Facts and 
Artifacts. In Technology and Society: Building Our Sociotechnical 
Future, Johnson, D.G. and Wetmore, J.M., (Eds.). Cambridge, Mass: 
MIT Press: 107-139. 

Reason, J. (1990). Human Error. Cambridge, UK: Cambridge 
University Press. 

Sismondo, S. (2004). An Introduction to Science and Technology 
Studies. Oxford, UK: Blackwell Publishing: 51-52. 

Trent, March. (1992). The AES Corporation: Management Institute for 
Environment and Business. In Ethical Issues in Business: A 
Philosophical Approach, 5th Edition. Donaldson, T. and Werhane, P. 
(Eds.). Upper Saddle River, NJ: Prentice Hall: 424-440. 

White, Leslie. (1949). The Science of Culture. New York: Farrar, 
Straus and Giroux, 366. 

Winner, L. (2009). Do Artifacts Have Politics? In Technology and 
Society: Building Our Sociotechnical Future, Johnson, D.G. and 
Wetmore, J.M., (Eds.). Cambridge, Mass: MIT Press: 209-226. 
Winner, L. (1978). Autonomous Technology: Technics-out-of- 
Control as a Theme in Political Thought. Cambridge, Mass: MIT 
Press paperback edition. 


Appendix 


Practical Lenses for Socio-Technical Systems 
https://cnx.org/content/m32418/ 


Three Views of CSR (Corporate Social Responsibility) 

This module explores different models of CSR (corporate social responsibility) including a shareholder model 
(based on the arguments of Milton Friedman), the stakeholder model (based on the work of Evan and Freeman), 
and an alliance model advocated by Patricia Werhane. Students will develop a framework based on an exercise to 
determine a social contract between society and business. They will use this social contract to assess each CSR 
approaches. Then they will develop a CSR program for the hypothetical corporation, Burger Man. (Based on an 
exercise developed by Paul Thompson.) This module is being developed as a part of a project funded by the 
National Science Foundation, "Collaborative Development of Ethics Across the Curriculum Resources and 
Sharing of Best Practices," NSF-SES-0551779. It is currently being used in the courses "Business, Society and 
Government" and "Corporate Leadership and Social Responsibility" being taught at the University of Puerto Rico 
at Mayaguez 

Word Version of this Template 

https://cnx.org/content/m17318/ 


This is an example of an 
embedded link. (Go to 
"Files" tab to delete this 
file and replace it with 
your own files.) 


- The first two links to this module are to sample corporate social 
responsibility statements put out by McDonalds and Starbucks. These 
will help you to benchmark your own efforts both in the fictional 
Burger Man case and in your efforts to develop CSR reports for real 
companies. 


- The other link is a story from reporter, Paul Solomon, that reports on 
the annual Business for Social Responsibility conference. This story, 
first broadcast on December 23, 2004 reports on outstanding and suc- 
cessful efforts on CSR. Its title is "Good Business Deeds" and it was 
accessed for this module on August 17, 2008 at the following URL: 
http://www. pbs.org/newshour/bb/business/july-dec04/corporate_12-23.html 


Introduction 


This module will introduce you to the theme of corporate social responsibility. Three representative cases will help 
to pose the central problems and basic issues of CSR. Then you will work on developing a social contract between 
the business corporation and society to articulate the interests, goods, and rights at stake in CSR. Three different 
approaches dominate this field: the shareholder approach set forth by Milton Friedman, the stakeholder approach 
articulated by Evan and Freeman, and Patricia Werhane's alliance model. Finally, you will work on developing a 
CSR program for the hypothetical corporation, Burger Man. This will be based on a shareholder meeting that 
consists of six or seven stakeholder presentations. (You will play the role of one of the stakeholders.) Your CSR 
program will address and integrate the needs and interests of the Burger Man stakeholders. 


Three CSR Challenges 

Patricia Werhane discusses how six corporate organizations deal with three CSR challenges: (1) carrying out oil 
drilling in a corrupt political environment, (2) working with suppliers who impose sweatshop conditions on 
employees, and (3) addressing the HIV/AIDS challenge in Africa. Each challenge elicits two corporate responses, 
one from a shareholder or stakeholder perspective, the other from an alliance perspective. Shell Oil's response to 
political corruption in Nigeria will be compared with Exxon/Mobile's response in Chad and Cameroon. Nike's 
answer to public criticism of the employment practices of its third world suppliers will be compared to Wal Mart's 
reputedly heavy-handed treatment of its employees and suppliers. Finally, while the pharmaceutical industry has 
developed an expensive drug cocktail to treat HIV/AIDS in patients in developed nations, the NGO (Non 
Government Organization), the Female Health Company, has designed a program to distribute of condoms to 


prevent infection in the first place. These paired corporate responses to CSR challenges are not provided in support 
of the position that the superiority of the alliance approach is a "no-brainer." Instead, they provide you with a menu 
of CSR strategies that you will evaluate using the CSR framework you will develop out of the social contract that 
between business and society. These three CSR challenges come from Werhane (2007) 

Operating in a Corrupt Environment 


A big challenge facing multinational corporations is how they should respond to local corruption. Both Shell 
Oil and Exxon/Mobile sought to carry out drilling operations at sites plagued by corrupt local and national 
governments. 

Shell took a shareholder approach arguing that their primary CSR was to their stockholders and that 
involvement in corrupt local politics would be tantamount to paternalism. 

Exxon/Mobile, on the other hand, adopted a more active approach. They took expensive measures to mitigate 
the environmental impact of their operations. They also hired and provided technical training to local 
residents. Finally, they worked to ensure that the revenues they introduced into the local communities were 
not lost through political and business corruption. 

What are the CSRs of multinational corporations that operate in corrupt local environments? Are these 
fashioned around the minimal obligation of creating no additional harm? Or should they expand to preventing 
harm (if possible) that others are about to inflict? To move even further up the ladder of responsibility, do 
multinational corporations have positive, supererogatory responsibilities that consist of adding value to the 
communities they do business in? 


Vicarious CSR: Responding to Supplier Sweatshops 


Vicarious responsibility occurs when one agent accepts responsibility for actions executed by another. For 
example, under agency theory, the principal bears overall moral and legal responsibility for the action since 
he or she has originated it. Although the agent executes the action, he or she is responsibility only for 
executing the action faithfully and treating the principal's interests as his or her own. 

In this context, can we hold corporations such as Nike and Wal Mart vicariously responsible for the morally 
questionable actions of their suppliers? If so, then under what conditions? 

Nike fell under siege when the press found out that its suppliers based in the third world imposed harsh, 
sweatshop conditions on their employees, including child labor. Nike could have argued that this was beyond 
the scope of their repsonsibility. How could they be held vicariously responsible for the actions of another? 
Their job was to produce shoes at the lowest possible price to deliver an affordable quality product to 
customers and to maximize shareholder value. But Nike went beyond this minimal responsibility to carefully 
vet suppliers and to work with them to improve working conditions. Thus, they expanded the scope of their 
CSR to include improving working conditions for, not only their employees, but also the employees of their 
suppliers. 

Wal Mart has been identified by Collins and Porras (Built to Last) as a highly successful and visionary 
company. It has certainly led the way in providing consumers with high quality products at surprisingly low 
prices. But the savings it provides to customers and the high returns it guarantees investors are purchased at a 
high price. Wal Mart prevents its employees from joining unions which has lowered their wages and restricted 
their health and retirement benefits. Wal Mart employees are also expected to work long hours for the 
company. While it provides cheap, high quality products to its customers, Wal Mart pushes suppliers 
narrowing their profit margin and placing upon them the responsibility of supplying product just-in-time to 
meet demand. 

In its earlier days, Wal Mart targeted small towns. Their competitive practices forced less aggressive, local 
business to leave. While they have brought considerable benefits to these communities, they have also 
seriously changed established business and social structures. 

Finally, Wal Mart, like Nike initially, exercises minimal supervision over their suppliers many of whom are 
oversees. Wal Mart suppliers also have been known to impose harsh working conditions on their employees. 


Some CSR Questions for Nike and Wal Mart 


1. 


From a broader CSR perspective, is Nike maximizing stakeholder value? Is it redistributing burdens and costs 
from customers and investors to its suppliers and their employees? Does CSR allow this redistribution of the 
corporate wealth form the shareholders to other stakeholders? (Think about Friedman's arguments here. 


. If it is necessary to trade off stakeholder stakes as both Wal Mart and Nike do, which trade off is more just? 


Nike's distribution of its wealth from its stockholders to the needy manifested in its efforts to improve the 
working conditions and income of the employees of its suppliers? Or Wal Mart's distribution of benefits to its 
stockholders and its comparatively prosperous customers? 


. Which model would Friedman prefer under the his version of the shareholder view of CSR? Explain and 


evaluate. 


. Which model would be preferable by Evan and Freeman under the stakeholder view? Who are Nike and Wal 


Mart's stakeholders? What are their stakes? How should the wealth produced by these two corporations be 
distributed among their stakeholders? 


. Werhane, in her alliance model, argues for the importance of a CSR model that decentralizes the corporation 


and facilitates morally imaginative solutions. Why does she argue that Nike's program is than Wal Mart's 
from this perspective? What could Wal Mart do to improve its CSR on the alliance view? 


Facing the AIDS Challenge in Africa 


The widespread and devastating effects of the AIDS epidemic in Africa are well known. But what are the 
responsibilities of corporations in the face of this terrible CSR challenge? Should they do business as usual 
and allow others who are perhaps more qualified respond to this pervasive social problem? Or should they 
recognize a broader responsibility to channel their wealth, knowledge and expertise toward mitigating this 
social problem? 

Pharmaceutical corporations invest huge amounts of money in research and development. The market place is 
a good place for both encouraging this necessary risk and for distributing it among several groups and 
interests. Developing new medicines requires costly research. So Friedman's question is highly pertinent here: 
does imposing CSR on a corporation do more harm than good because it interferes with the delicate 
mechanism of the market? 

At any point along the way, the product may not meet expectations, a competitor may beat the pharmaceutical 
to the market, the regulatory process may delay or even prevent sale, and so on. The rewards from patenting a 
successful medicine are astoundingly high. But heavy, possibly devastating losses are also possible. Adding 
CSR to the mixture may be the formula for corporate disaster. 

Pharmaceutical corporations also face daunting challenges from regulatory agencies such as the Food and 
Drug Administration. New products must be exhaustively and painstakingly tested to avoid problems that 
have arisen in the past such as the Dalkon Shield and Thalidomide. Again, considerable effort must be 
expended in exploring the middle and long term consequences accompanying product and drug use, and all of 
this before the product can be marketed and profits made. Government regulation also raises another problem. 
Is government prodding necessary to force corporations into a proper CSR posture? Or should corporations be 
allowed to develop voluntarily their own CSR responses? 

In the case at hand, pharmaceutical companies have invested considerable resources to carry out research into 
medicines that control HIV infection and prevent it from developing into full-blown AIDS. But these 
treatments are very expensive and bring with them considerable side effects. An anti-AIDS chemical cocktail 
can cost patients in developed nations between 15 and 20 thousand dollars per patient per year. This is far 
beyond the financial resources available to a typical HIV/AIDS patient in Africa. Some NGOs and critics of 
the pharmaceutical industry accuse the latter of gouging victims and drawing excess profits from the 
misfortune of others. A spokesperson for "Doctors Without Borders," for example, claims that the AIDS 
treatment "cocktail" that costs U.S. patients 15 to 20 thousand dollars could be made available to Africans at 
less than 300 dollars per patient per year. Pharmaceuticals, according to their critics, need to rethink their 
CSR, cease operating as for-profit businesses, and make these drugs available to third world sufferers at cost. 
What are the CSRs of multinational pharmaceutical corporations for making HIV/AIDS drugs available to 
victims in the poverty-stricken nations of Africa? Are they responsible for charging what the market will 
bear? Assuming they have the right to recoup their heavy investment in research, should governments, 
recognizing the necessity of compensating drug companies for their research, buy these drugs and redistribute 
them at little or no cost to those who can't afford them? Or should the pharmaceuticals charge more to those 
who can pay and less to those who cannot? (This redistributes the burden of cost from the haves to the have 
nots.) 

Many NGOs have taken the stance that their responsibility lies in pressuring drug companies to do the right 
thing and donate medicines to patients who cannot pay. This is their corporate social responsibility, and the 
pharmaceutical industry certainly has enough money to do this. 


¢ But others have tried to reframe this issue using moral imagination. Treating individuals for HIV infection 
once they have contracted it is expensive no matter how you look at it. But, redefining the problem, can 
moderate and affordable measures be taken to prevent the spread of the disease? 

e This is the imaginative approach taken by the Female Health Company which has initiated a widespread 
effort to distribute condoms to those at risk for contracting AIDS. 

e How does the approach of the FHO exemplify Werhane's alliance model? How should pharmaceutical 
companies respond to this kind of initiative? Is it necessary to frame the relation between the pharmaceutical 
industry and NGOs as an adversarial relation or should broader alliances be formed that coordinate the efforts 
of these groups? 


The Social Contract between Business and Society 


Every contract is built on the basis of three conditions (1) free and informed consent, (2) a quid pro quo, and 
(3) the rational self interest of the contracting parties. 


e Free and Informed Consent: No contract is legitimate that is based on force, fraud or deception. The parties 
must enter into this agreement freely and without compulsion. They must understand the terms of the contract 
which excludes deception and fraud. In short, the contract presupposes the uncoerced participation of all the 
parties. To enter into the contract they must understand all the key issues and consent to the constitutive 
exchange. 

¢ Quid Pro Quo: Quid Pro Quo literally means something in exchange for something. Every contract is built 
around a mutually beneficial exchange. I give you my baseball cap in exchange your ice cream. Most 
exchanges are simultaneous. But some are what Hobbes calls "covenants." Here I give you my baseball cap 
with the understanding that later this afternoon you will pass by your refrigerator, get my ice cream cone and 
give it to me. I give you my part now and trust you to carry out your part later. 

¢ Rational Self Interest: Each of us should know the value of the items to be exchanged. (That is one reason 
why a contract requires free and informed consent.) This knowledge is determined, in part, by the preference 
schedules that we have developed as rationally self-interested beings. So a legitimate contract assumes that I 
have interests, that I am capable of determining what promotes these interests, and that I am rational enough 
to determine means to promote them and avoid other means that interfere with them. 


Social Contracts 

A social contract differs from other contracts because it is hypothetical. Business and Society have never sat down 
in aroom and hammered out a contract outlining their relation. But this hypothetical contract provides a good 
means of making sense out of the relation that has gradually evolved between society and business. Forget for a 
moment the historical details of the relation between business and society. If this relation is summarized as a 
contract, what does society give to business? What does business give to society? Do these two institutions trust 
one another or do they each adopt means to monitor and control the other? What are these means? Treating the 
relation between business and society as a contract between two mutually consenting agents or actors does get 
some of the facts wrong. But it provides a useful "heuristic" device, i.e., a framework that will help us to 
summarize, structure, and, in a work, make sense of the relation between the two. Moving from the terms of this 
"contract" you will be able to develop a framework for understanding the social responsibilities of business 
corporations. This, in turn, will help you to understand the CSR challenges presented above and the CSRs of the 
fictional but realistic Burger Man corporation. 

Exercise 1: In small groups, spell out the social contract between society and business. 


e How can the absence of force, deception, and fraud be guaranteed in this contract? How should each side hold 
the other accountable? (This is especially the case where one side delivers at one time and the other side is 
trusted to deliver later.) 

e What benefits can busines bring to society? How can society benefit business. Develop a table with one 
column listing what business has to contribute to society and the other what society has to contribute to 
business. This table is the heart of your social contract. 

e Assume that society and business are rationally self interested. How does this effect the formulation of the 
goods of the exchange? How does this enforce the terms of the contract? Are these self interests divergent? 
(Then each side must monitor the other to prevent the corruption of the contract.) Are these interests 


convergent? (Then the contract consists largely in building social capital and trust between the contracting 
parties.) 
e Donaldson, 1993 uses social contract theory to account for the rights and duties of multinational corporations 


Exercise 2: CSR and STS 
Choose one of the CSR challenges above and construct a socio-technical table around it 


Component 

/ Technology Technology Physical 
Embedded (Hardware) (Software) Surroundings 
Value 


Stakeholders Procedures La 


Justice 


Free 
Speech 


Property 
Privacy 
Safety 


STS Table 


Three CSR Frameworks 


Shareholder View 

From Milton Friedman, "The Social Responsibility of Business is to Increase Its Profits." "But the doctrine of 
"social responsibility" taken seriously would extend the scope of the political mechanism to every human activity. 
It does not differ in philosophy from the most explicitly collectivist doctrine. It differs only by professing to 
believe that collectivist ends can be attained without collectivist means. That is why, in my book Capitalism and 
Freedom, | have called it a "fundamentally subversive doctrine" in a free society, and have said that in such a 
society, "there is one and only one social responsibility of business--to use its resources and engage in activities 
designed to increase its profits so long as it stays wihtin the rules of the game, which is to say, engages in open and 
free competition without deception or fraud." 1970 by New York Times Company 

Stakeholder View 


e A stakeholder must be distinguished from a stockholder. The latter owns a share of the corporation. On the 
other hand, a stakeholder is any group or individual that has a vital interest in the doings of the corporation. 
Hence the stockholder is a stakeholder of the corporation whose vital interest at play is the share owned of the 
corporation and the money invested in this share. 

e There are several other stakeholders of the corporation. These include (1) employees, (2) customers, (3) 
suppliers, (4) local community, (4) surrounding governments, (5) the surrounding human and natural 
environment, and (6) the corporation's managers. (In some situations there are other stakeholders such as 
competitors. ) 

e Stakeholder theory requires that the corporation recognize and respect the vital interests of each of its 
surrounding stakeholders. This frequently issues in proposing stakeholder rights and assigning to others 
correlative duties to recognize and respect these rights. 

e Stakeholder theory also requires that the corporation integrate interests where possible, mediate or broker 
conflicts between interests, and only trade off competing interests when absolutely necessary and when more 


conciliatory efforts have already been made and have failed. 
e See Evan and Freeman 1988 


Werhane's Alliance Approach 


e Werhane's alliance approach is similar to the stakeholder approach in that it recognizes several groups that 
surround the corporation and have vital interests that depend on the doings of the corporation. These 
surrounding groups are more or less the same as those in the stakeholder approach: owners, managers, 
employees, customers, suppliers, local communities, governments, the environment, etc. 

e But Werhane makes two significant departures from the stakeholder approach. First, she uses moral 
imagination to distance the corporation from the problem solving process; the lens of problem solving 
refocuses on each of the other stakeholders. Whereas for stakeholder theory the corporation is the center of 
analysis and is visualized as surrounded by its stakeholders, the alliance approach decentralizes the 
corporation and alternatively visualizes each stakeholder as the center for the purpose of framing problems 
and generating solutions. 

e Second, the alliance approach sees the corporation as a part of a system of interrelated and interdependent 
parts. Hence, each problem situation presents a system formed of the corporation, owners, managers, 
employees, suppliers, customers, local communities, and governments. Problems emerge from value conflicts 
within and between the constituent parts of the system. They are solved through the cooperation of the 
different constituencies of the alliance. 

e While this approach does not lend itself to algorithms or rules, it does promise solutions by highlighting and 
facilitating moral imagination both in the framing of problems (problems are posed in terms of framings from 
multiple perspectives) and in terms of the generation of solutions (multiple problem-framings help us to 
visualize new solution horizons). 

e See Werhane, 2007 and 2008. 


What you will do ... 
Module Activities 


1. Examine the CSR challenges presented above. Compare the two responses to each challenge. 

2. Learn about three models of corporate social responsibility. 

3. Develop a fully articulated social contract between business and society. Use this contract to understand the 
basic CSRs of business corporations. 

4. Prepare a Social Impact Analysis on the fictional firm, Burger Man. 

5. Prepare for and participate in a board meeting for Burger Man to examine ethically its practices and develop 
for it a viable and sustainable program of corporate social responsibility. This requires that you give a short 
presentation on the interests of a particular Burger Man stakeholder 

6. Develop a full blown CSR program for Burger Man that carries out the responsibilities of this company to its 
stakeholders. 


Burger Man Stakeholders 


The author became aware of the Burger Man exercise when participating in an Ag-Sat broadcast course in 
Agricultural Ethics in 1992. The exercise was created by the leader of the course, Dr. Paul Thompson. 


Burger Man Profile 

Burger Man is a franchise that began by selling the fast food staples of hamburgers, french fries, and milk shakes. 
As the company has matured and faced other competitors in this market niche, it has, of course, developed a more 
sophisticated set of products and services. But it has also been challenged on various issues related to corporate 
social responsibility. Groups representing the rights and interests of animals have criticized the agribusiness 
methods used by its suppliers. Recently, public interest groups have blamed Burger Man and its competitors for 
encouraging unhealthy dietary habits among its customers and the public in general. Shareholders, of course, are 
concerned that the company continue to be profitable and provide them with a good return on investment. 
Governmental regulatory agencies such as the EPA (Environmental Protection Agency) and OSHA (Occupational 
Safety and Health Administration) wish to hold Burger Man accountable for conforming to its regulations. In short 


there are several stakeholder groups surrounding this corporation, each vying for its particular interest. In this 
exercise, you will play two roles. First you will be assigned a role as one of Burger Man's stakeholders and make a 
presentation of your group's interest in mock shareholder meeting that will be held in class. Then you will switch 
to the role of Burger Man management. Here your assignment will be to articulate the different stakeholder 
interests and integrate them into a coherent CSR plan for your company. 

Burger Man Customers 


¢ Burger Man customers are the consumers who go to its restaurant and enjoy its food services. In preparing 
your board meeting presentation you need to explore Burger Man's social responsibilities to its customers. 

e Are these reducible to providing them an enjoyable product at a reasonable price? Or does BM's social 
responsibilities go beyond this? 

e Burger Man has extensive interactions with its suppliers that include meat packing corporations and agri- 
business concerns. How should Burger Man choose its suppliers? How carefully should it monitor their 
activities. To what extent is Burger Man responsible for the untoward activities of these groups? 

e How responsible is Burger Man for shaping the dietary habits of its customers? Does it bear responsibility for 
the health problems that its public develops from bad dietary practices? 


Burger Man Shareholders 


e Burger Man shareholders are investors who have purchased shares of Burger Man's publicly traded stock. 

e What are their stakes? 

e What are their responsibilities? For example, how closely should shareholders monitor the actions of their 
agents, i.e., Burger Man's managers? Are shareholders responsible for holding Burger Man to certain 
standards of corporate social responsibility? What are these standards and how do they stand in relation to the 
different models of social responsibility? 

e Prepare your presentation around these issues. Address shareholder interests (stakes) and responsibilities. 


Burger Man Managers 


e Burger Man managers are the agents of the shareholders/owners responsible for overseeing the day-to-day 
operations of the corporation. 

e What are the manager's stakes? What role do they play in the different models of social responsibility? 
(Classical, stakeholder, and alliance views?) 

e Agency theory argues that the primary corporate governance problem is overseeing and controlling the 
actions of managers. How closely should shareholders and their board of directors oversee corporate 
managers? Are managers self-interested agents or stewards of the corporation? 

e What are managerial responsibilities vis a vis corporate social responsibility? Should they uncover illegal 
actions? Should they implement an audit process that assess the corporation's success in carrying out its social 
responsibilities? Should these responsibilities go beyond the legal minimum? 

e Should managers go beyond the legal minimum in monitoring and carrying out corporate social 
responsibilities? 

e Are corporate managers responsible only to shareholders or do their responsibilities extend to other 
stakeholders? If the latter, how do they balance conflicting stakes? 

e Structure your presentation around outlining managerial stakes and roles. Choose a model of corporate social 
responsibility and argue for its appropriateness to Burger Man. 


Government Regulatory Agencies: OSHA and EPA 


e OSHA is in charge of regulating workplace safety. EPA is in charge of setting, monitoring, and enforcing 
standards concerning the environment. (For example, they establish acceptable air emission and water 
discharge standards.) 

e What are the stakes of government regulatory agencies? What is their role in the context of the Burger Man 
corporation? 

e Write your position paper outlining your group's stakes and roles in the context of establishing Burger Man's 
corporate social responsibility procedures. What would you recommend? How should you back up or enforce 
these recommendations? 


Animal Rights Activists 


e Burger Man serves hamburgers, chicken sandwiches, and dairy products. These involve animals. As animal 
rights activists, you are concerned with steering Burger Man and its suppliers toward morally acceptable 
treatment of animals. 

e What are your group's stakes in this board meeting? What kind of role should you play? 

e State your policy on animal treatment? Is it a position of animal welfare based on utilitarian considerations? 
(Peter Singer provides such a position.) Is it a deontological position based on the assertion of animal rights 
that impose correlative duties on humans? (Tom Regan takes this position.) Or should you base your 
arguments on anthropocentric issues such as human health? 

e Write a position paper that responds to these questions for presentation in the Burger Man board meeting. 


Town X Committee for Economic Development 


e Your town, Town X, has three Burger Man franchises. Representatives from the town council are participating 
in the board meeting in order to ensure that Burger Man's policies on corporate social responsibility enhance 
the town's economic welfare and development. 

e What are your stakes? What are your roles and responsibilities? 

e What kind of services and products do you provide for Burger Man? What benefits do your community draw 
from Burger Man? How can Burger Man activities and policies promote or demote your town's interests and 
stakes? 

¢ Develop a position paper for the board meeting that addresses these issues? Pay special attention to the goods 
and risks that your town exchanges with Burger Man. 


Insert paragraph text here. 
Exercises in CSR 


e Participate in the Burger Man Stakeholder Meeting 

e Take your assigned stakeholder group and prepare a short presentation(five minutes maximum) on your 
stakeholder's interests, rights, needs, and vulnerabilities. 

e Listen to the stakeholder presentations from the other groups. Try to avoid a competitive stance. Instead, look 
for commonalities and shared interests. You may want to form coalitions with one or more of the other 
groups. 

¢ Switch from the stakeholder role to that of Burger Man management. You are responsible for developing a 
comprehensive corporate social responsibility program for Burger Man. You job is to integrate the concerns 
expressed by the stakeholders in their presentation and form your plan around this integration. 

e Try to resolve conflicts. If you cannot and are forced to prioritize, then you still must find a way of 
recognizing and responding to each legitimate stakeholder stake. You may want to refer to the "Ethics of 
Team Work" module (m13760) to look for time-tested methods for dealing with difficult to reconcile stake. 
These include setting quotas, negotiating interests, expanding the pie, nonspecific compensation, logrolling, 
cost-cutting and bridging. You should be able to establish beyond a shadow of a doubt that you have made 
every attempt to recognize and integrate every legitimate stakeholder stake. 


What did you learn? 


This module and two others (A Short History of the Corporation and Corporate Governance) are designed to help 
you understand the corporate context of business. In this section, you should reflect on three questions: (1) What 
have you learned about the social responsibilities of corporations? (2) What still perplexes you about the social 
responsibilities of corporations. (3) Do you find one model of CSR better than the others? (4) Can these models of 
CSR be combined in any way? 


Appendix 


Rubric for Partial Exam on CSR 
https://cnx.org/content/m17318/ 


This file contains the 
rubric to be used on the 


partial exam for Corporate 


Leadership and Social 
Responsibility, ADMI 
3405, Fall 2008" 


Corporate Social Responsibility Frameworks: Seminal Papers 


1. 


2. 


3 


4 


Friedman, M. (1970) "The Social Responsibility of Business Is to Increase Its Profits," in New York Times 
Magazine, September 13, 1970. 
Evan, W.M. and Freeman, E. (1988) A Stakeholder Theory of the Modern Corporation: Kantian Capitalism" 
in Beauchamp and Bowie 1988. 


. Friedman 1970 and Evan and Freeman 1988 can be found in: Beauchamp, T.L. and Bowie, N.E., editors. 


(1988) Ethical Theory and Business, 3rd Edition. New Jersey: Prentice Hall: 87-91 and 97-106. 


. See Werhane 2007 and 2008 below 
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The Social Meanings and Cultural Horizons of Technology 

A particular technology can be interpreted or studied in terms of two 
cultural dimensions: its social meanings and its cultural horizon. Both, the 
social meanings attached to a given technology and the cultural horizon in 
which it is embedded play an important role in technology design, 
development and use. 


How much do you know about technology? 
1. Which of the following statements is accurate of technology? 


a. Technology is always the product of rational technical imperatives. 
b. Technology is always designed by autonomous and objective experts. 
c. Technology always embodies various social and cultural meanings. 
d. Technology is always the product of applied science. 


2. The cultural horizon of a given technology refers to: 


a. the technical and instrumental rationality of technology. 

b. the set of assumptions about social values that shape technology. 
c. the social representations and/or depictions of a given technology. 
d. the set of scientific values embedded in a given technology. 


3. Which of the following concepts refer to the increasing tendency to use 
knowledge, especially scientific knowledge, in the context of interpersonal 
relationships, with the aim of achieving greater control of the world around 
them? 


a. Technology 

b. Rationalization 
c. Secularization 
d. Technocracy 


4. To examine and fully understand technologies from other cultures 
sociologists must avoid 


a. cultural relativism 
b. ethnocentrism 


c. rationality 
d. refrlexivity 


Expected Learning outcomes 
At the end of the learning module participants should be able to 


1. define concepts such as technology, social meanings, cultural horizon, 
ethnocentrism, cultural relativism and rationalization. 


2. recognize and demonstrate that technology is not simply the product of 
rational technical imperatives nor the making of autonomous, unbiased, 
impartial and objective experts. 


3. distinguish between the cultural dimensions of technology, namely its 
social meanings and its cultural horizon. 


4. recognize and demonstrate that different social agents or groups, often 
coming from different cultures, construe or assign different meanings to the 
very same technology. 


5. recognize and demonstrate that any given technology embody, in the 
design itself, diverse social meanings and cultural assumptions about social 
values, worldviews, ideologies, discourses, beliefs, and social norms. 


6. examine and evaluate technologies from the perspective of cultural 
relativism while avoiding ethnocentrism. 


Introduction: Technology and Culture 


In today’s world it has become increasingly important to raise awareness 
about the importance of intercultural dialogue, cultural diversity and social 
inclusion. Many people and organizations worldwide, including the United 
Nations Educational, Scientific and Cultural Organization (UNESCO), have 
acknowledged the growing importance of building a world community of 
individuals not only devoted to support diversity with tangible and genuine 
practices and gestures but also to reject ethnocentrism, stereotypes, 


prejudices and discriminatory practices. In doing so, they stress the 
importance of valuing the quality, significance, and greatness of people and 
things from other cultures. A good example is the UNESCO 2001 Universal 
Declaration on Cultural Diversity. The declaration reaffirms “that culture 
should be regarded as the set of distinctive spiritual, material, intellectual 
and emotional features of society or a social group, and that it encompasses, 
in addition to art and literature, lifestyles, ways of living together, value 
systems, traditions and beliefs.” It also notes that “culture is at the heart of 
contemporary debates about identity, social cohesion, and the development 
of a knowledge-based economy” and affirms that “respect for the diversity 
of cultures, tolerance, dialogue and cooperation, in a climate of mutual trust 
and understanding are among the best guarantees of international peace and 
security.” Hence, UNESCO aspires to “greater solidarity on the basis of 
recognition of cultural diversity, of awareness of the unity of humankind, 
and of the development of intercultural exchanges.” Put differently, 
UNESCO promotes the awareness and appreciation of world cultures. So 
does this learning module. 


Let us begin by claiming that cultural appreciation and cherishing cultural 
diversity go hand in hand. To understand that relationship we must unravel 
the notion of cultural diversity. Cultural diversity refers to cultural 
variability between and within societies, meaning that societies around the 
globe differ culturally. Societies vary in terms of their norms, values, beliefs 
and practices or conducts. Yet, they also vary in terms of their material 
culture. Material culture refers to artifacts, objects, and resources that 
people make and use to define their culture and carry out diverse activities. 
That includes homes, paper, pencils, buildings, crosses, bridges, clothes, 
etc. An important aspect of material culture, as the previous list suggests, is 
then technology. 


The term technology is often used to refer to tools, machines and 
equipment, including computers and like devices. Sociologists and other 
social scientists, however, use a broader definition that includes social 
relationships dictated by the technical organization and mechanization of 
activities, for example, the technical organization of work and 
bureaucracies. 


Technology and Cultural Diversity 


Technology defined broadly or not is culture. Hence, to acknowledge 
cultural variability is to affirm that among other things cultures vary in 
terms of their material culture and in terms of technology. For instance, 
different societies may produce different technologies to do the very same 
thing. For example, while people in America and Europe use forks and 
spoons to eat people in Asia use chopsticks. They use different technologies 
to do the same thing, namely eat. 


Peoples from different cultures may also use the very same technology 
differently, according to their specific culture. The diffusion of technologies 
from one culture to another exemplifies that fact. The accepting culture not 
only adopts the technology in question but may actually adapt it to its 
cultural necessities. Consider, for example, cultural variability in the use of 
gunpowder. The Chinese, inventors of the substance, firs regarded 
gunpowder as a medicinal substance, and only after centuries of 
experimentation did they began to use it for fireworks and for military 
rockets (Volti 2008). Although the Chinese once used it to fire projectiles 
from vase shaped guns gunpowder never became an important military 
technology. But when adopted by Europeans in the thirteen century this 
soon changed. Europeans adopted and adapted gunpowder to their military 
needs and cultural imperatives (Volti 2008). They immediately began to use 
gunpowder for weapons of steadily increasing power. 


As the above examples show technology represents an excellent window 
from which to study, understand and appreciate cultural diversity. The 
purpose of this module is to provide some insights into the ways in which 
technology reflects and even embodies culture, which should be helpful in 
appreciating other cultures and their technologies. 


From a sociological perspective, technology is not simply the product of 
rational technical imperatives, the making of autonomous, unbiased, 
impartial and entirely objective experts. Rather, any given technology 
results from a series of specific decisions made by particular groups of 
people in particular places at particular times for their own interests and 
purposes. These decisions are made either in the context of conflict or in the 


milieu of cooperation, involving various stakeholders beyond their 
inventors or designers. Technologies always bear the imprint of people, 
their social relations and their culture in a given place and time. Consider 
Andrew Feenberg’s (1992: 177) words: 


Technologies are meaningful objects. From our everyday, common-sense 
standpoint, two types of meanings attach to these objects. In the first place, 
they have a function and for most purposes their meaning is identical with 
that function. However, we also recognize a penumbra of ‘connotations’ 
that associate technical objects with other aspects of social life independent 
of function. Thus, automobiles are means of transportation, but they also 
signify the owner as more of less respectable, wealthy, sexy, etc. 


Often technologies also signify the owner or user as coming from a 
particular culture. Consider cross-cultural differences in attitudes and uses 
of cell phones. In a study comparing Americans and Indians with regards to 
cell phones Ira Jhangiani (2006) found that Americans were a lot more 
concerned with privacy issues than Indians. Americans were concerned 
about their privacy being violated due to features such as the camera, voice 
call and storing personal information on the cell phone. No such privacy 
issues were raised in India. However, the researcher found that text 
messaging and being able to use it was more important to Indians than the 
Americans. The importance of ringtones and usability ratings of the task 
was higher in India. The use of Bollywoods songs as ringtones has gained 
popularity in India over the past few years. Also, Indian users were more 
familiar with the concept of profiles than Americans. 


Exercise: Think about it 
Answer the following question: 
1. Are you a cell phone user? 


2. How concemed are you about your privacy being violated due to features 
such as the camera, voice call and storing personal information on the cell 
phone? 


3. Consider your favorite ringtones. What are some of your favorite 
ringtones? Are these ringtones reflective of your culture? Why? 


4. How familiar are you with profiles? Why? 


Another good example to ponder the relationship between cultural diversity 
and technology are the differences in coastal defense structures. These 
technologies vary across cultures. Since as stated before technologies bear 
the imprint of a particular culture then designing and building of coastal 
defense structures embody a diversity of legal, scientific and other socio- 
cultural concerns and meanings coming from various relevant stakeholders, 
including engineers, politicians, citizens, insurance companies, etc. These 
structures, a particular technology are an amalgamation of their concerns 
and interests in the context of a given culture, which may be different in any 
other culture. 


A Study by Wiebe E. Bijker (2006) helps us illustrate cross-cultural 
differences in coastal technologies. He compared American and Ducth 
coastal engineering. He asked: How is it possible that the USA failed to 
keep New Orleans dry, when large parts of the Netherlands can exist below 
sea level? For Bijker the difference is not due to expertise and competence 
nor is it a matter of quality. He showed that the difference is due to different 
conceptions and styles of risk management in relation to flooding. This 
means that Americans and Dutch engineers respond to different 
“technological cultures.” Although engineers in both cultures share a 
concern with natural hazards and disasters the Americans tend to focus on 
predicting disasters and mediating the effects once they have happened. 
American coastal defense technologies embody these concerns with 
prediction and “flood hazard mitigation.” Americans engineers are also 
concerned with insurance issues. The risk criterion that is used in designing 
levees and other coastal defense structures in the United States is a 1: 100 
chance (a “hundred year flood”). This criterion is a technical norm but not a 
legal rule. 


By contrast, Dutch engineers focus on “keeping the water out.” They are 
more concerned with prevention than mitigation. The risk criterion used in 
the Netherlands is 1: 10,000. This criterion is not only the technical norm in 
that country; it is also a governmental regulation, sanctioned by the law. 


Basically, Dutch and American engineers are driven by differences in style. 
For Bijker these different styles are a consequence of “differences between 
American and Dutch societies, or rather technological cultures” (7). He also 
noted that American and Dutch engineers respond to different socio-cultural 
relations with nature and/or with different geographies. They also respond 
to different political cultures. While Americans are less supportive of 
government involvement the Ducth are more open to its involvement in 
various affairs, including coastal defense technologies. 


Despite cultural differences coastal technologies in the United States or the 
Netherlands have, embedded within their design, representations rooted in 
scientific rationality. However, American coastal engineers are more 
concerned with scientific research than are the Dutch engineers. 
Nonetheless coastal technologies in either country embody the application 
of scientific expertise and techniques to a non-science context, flooding 
management. These technologies, like many other modern technologies, are 
entrenched in values of scientific and technical rationality. We’ ll get back to 
the role of rationality in the subsequent section. 


Coastal technologies show that the social and the cultural are entangled in 
any given technology. Technology is then a prevalent form of the 
embodiment of both culture and social relations. In what follows we will 
focus on the technological embodiment of culture, how a given particular 
culture is enmeshed in a given technology. The starting point is that 
technology embodies a culture in all its elements: values, beliefs, norms, 
ideologies, discourses, symbols, worldviews, and practices. Again, 
technology is culture. 


The Social Meanings and Cultural Horizons of Technology 


Technology, embodied culture, ought to be subject to interpretation like any 
other cultural artifact (Feenberg 1995). As such we should examine how 
culture determines both the meaning and content of technology and its uses 
and how technology, in turn, shapes culture. 


A particular technology can be interpreted or studied in terms of two 
cultural dimensions: its social meanings and its cultural horizon (Feenberg 


1995). Both, the meanings attached to a given technology and the cultural 
horizon in which it is embedded play an important role in technology 
design, development and use. 


Technologies have social meanings, a symbolic and figurative content 
attached to it by various social actors and/or stakeholders. Put differently, 
different social agents or groups construe, signify, represent or assign 
different meanings to the very same technology. Often, these meanings are 
actually embedded, encoded and/or implanted in the technology itself. 
Technological objects thus embody and materialize multiple social 
meanings. Recall, for instance the various meanings attached coastal 
defense structures in the United States, meanings regarding prediction and 
mitigation. The multiple meanings given to coastal technologies were not 
extrinsic to the kit but actually make a difference in the nature and design of 
the object itself. 


Let’s consider another example: multiplayer online games. People give 
different meanings to these games. For some people, especially young 
people, these games denote entertainment, amusement or a hobby. For 
others online games signify an opportunity to relax, an escape from a 
tedious routine. Others think of these games as technologies that allow them 
to interact and socialize, while competing, with many other gamers all over 
the world. Others simply consider these games status symbols obtained 
through their purchasing power in the market. Others even confer to these 
devices emotional meanings resulting from nostalgia and memories. In 
short, different people attach different meanings to multiplayer online 
games and like technologies. 


Meanings are, of course, embodiments of culture. Multiplayer online games 
stand as a promise of fun, the promise to provide entertainment and 
amusement. This promise in turn is part of a larger one, the promise of 
general liberty and prosperity—the very promise that inaugurated 
modernity. And both, liberty and prosperity are core values of most Western 
culture, but especially to American culture. Multiplayer online games 
embody those values. And the practice of gaming online with multiple 
players also reflects and embodies those values. These games allow us to 


play anywhere a computer or game console with access to the Internet is 
available. 


The social meanings of technology are social in the sense that these 
meanings are collective, not individual constructions and representations. 
The meanings given to any technology are also social in the sense that they 
are contingent, which means that the social meanings of technology vary 
across time and space. One can find variations across different historical 
moments and one can also find cross-cultural variations in the meaning 
given to any technology. 


A technology can also be examined or interpreted in terms of its cultural 
horizon. The cultural horizon refers to the set of assumptions about social 
values that inform and determine the design of technology (Feenberg 1995). 
Put differently, it refers to the culturally general assumptions that form the 
often unquestioned background to every aspect of social life, including 
technology design, development and use. 


Today, and especially when it comes to technology, rationalization, is our 
modern cultural horizon. The essence of the rationalization process is the 
increasing tendency by social actors to the use of knowledge, especially 
scientific knowledge, in the context of interpersonal relationships, with the 
aim of achieving greater control of the world around them. Technology is 
often thought, and even designed, as a mean to obtain greater control of the 
world around us, including social life. 


As mentioned earlier coastal defense structures, for instance, are entrenched 
in and embody the application of scientific expertise and rational techniques 
to a non-science context, the management of flooding. To the extent that 
these technologies are designed to achieve greater control of flooding they 
are then embedded in modern rationality. 


Multiplayer online games are also embedded in modern rationality. As 
noted by Grimes and Feenberg (2009) multiplayer online games “impose a 
rational form on a sector of experience” (105). These games are sites of 
social rationalization involving exchange of equivalents, classification and 
application of rules and the optimization of effort and calculation. As 
Grimes and Feenberg (2009: 106) explain: 


Players and player moves are standardize through the program code 
(exchange of equivalents); formal rules are established by the game engine 
and operators as well as the player community (classification and 
application of rules); and player efforts are optimized and calculated 
through numeric leveling and pints systems that are further reinforced by 
the status and social capital granted to players of high standing 
(optimization of effort and calculation of results). 


Certainly, the tendency of rationalization grew with modernity, especially 
with the Anglo-Germanic modernity. The cultural horizon of most 
technology is then Anglo-Germanic in origin (Dussel 1998). The 
predominance of this European cultural horizon around the world, and its 
mark in most technologies, is the consequence of technological diffusion, 
often the consequence of imperial and colonial encounters, and of the 
expansion of capitalism and commercial exchange worldwide. Yet, 
technologies are not simply adopted but rather adapted to local cultures and 
circumstances. Those adapting the technology construe the technology 
differently from the original producers and users of that technology, 
assigning new meanings to the technology in question. Even multiplayer 
online games are adapted in numerous ways (Feenberg and Grimes 2009). 
But again, and despite adaptation and the allocation of diverse meanings to 
technology, rationalization remains the modern cultural horizon of most 
technologies around the world, from the level of design to the level of use 
and consumption. 


Appreciating Technologies: Some Tips 


So, if you want to appreciate technologies from other culture here’s what 
you must do. 


1. Identify and name the various stakeholders or groups of people that 
designed, produced, developed, tested and use the technology in question. 


2. Identify and list the diverse meanings, positive or negative, that these 
different groups attach to the technology in question. 


3. Identify the cultural horizon of the technology in question. That is, 
identify the culturally general assumptions that form the often unquestioned 
background to every aspect of social life in that particular culture, including 
technology design, development and use in that culture. 


The cultural horizon may or may not be rationalization. Yet, it is always a 
good place to start. Answering these questions may give you needed 
information for a better appreciation of technologies from other cultures. Of 
course, if you use it to appreciate technologies in your own culture it may 
reveal very interesting facts about your own culture. Try it too! 


Some More Tips to Appreciate Technology as Culture 


In examining technologies from other cultures you must also avoid 
ethnocentrism, the assumption that one’s group is superior to other groups. 
For example, you must avoid thinking uncritically that technologies 
developed in your culture are automatically better or superior to 
technologies developed elsewhere. You must also avoid biases in favor of 
Western culture. That is, you must avoid thinking uncritically that European 
and American technologies are better and superior than technologies 
developed elsewhere in the world. Also, you must avoid the uncritical 
assumption that all Japanese technologies are superior to technologies 
developed elsewhere in the world. 


Basically, you must avoid the deployment of prejudices, stereotypes and 
uncritical generalizations about other cultures. 


Prejudices refer to preconceived judgments or opinions, often devaluing 
opinions, about other cultures based on uncritical and biased generalizations 
and stereotypes about that culture. An example of a prejudice is the 
common misconception of people that thinks that older people cannot 
handle computers. 


Stereotypes are standardized and simplified conceptions of groups or people 
based on some prior assumptions. A common stereotype is that computer 
experts are all geeks or nerds. 


To avoid the biased appreciation of technology you must examine 
technology from the perspective of cultural relativism, that is, you must 
understand other cultures, including their technology, in terms of that 
culture itself, in terms of its values, beliefs, norms, ideologies, practices, 
etc. 


More Exercises 


Interpreting a pizza-making machine 
Read the following article the following article from Robotic Trends 


(http://www.roboticstrends.com/): 
http://www. roboticstrends.com/service_healthcare/article/robopizza_lands_ 
stateside 


RoboPizza Lands Stateside 
Let's Pizza machine creates pizza from scratch with fresh ingredients. 
By Robotics Trends' News Sources - Filed Jun 19, 2012 


Late-night cravings for pizza may soon be satisfied not by all-night 
delivery, but by this robot vending machine. Invented by Italians and just 
now arriving on our fair shores, the Let's Pizza machine actually creates the 
pizza more or less from scratch, and then bakes it as you watch. The future 
is here, and it's a bit carb-heavy. 


Unlike the frozen and reheated affairs you're likely to find at a 7-11, this 
pizza is actually created when you order it, from "fresh" ingredients. The 
dough is mixed and flattened, the sauce spread, the cheese and toppings 
sprinkled. Some items are no refrigerated, no doubt, but nothing is frozen or 
pre-prepared. It's thin-crust, since it has to be fully baked in just a minute 
and a half. Each machine has enough ingredients for 200 pizzas, and offers 
four variations. 


They've found enough success in the old country that the machines are 
finally coming stateside. They'll soon be found at "malls, airports, hospitals, 
restaurants, hotels, supermarkets, universities, gas stations, bus stations, 


etc," Ronald Rammers, CEO of the company distributing them here, told 
Pizza Marketplace. 


The price has gone up since they first made their debut; they were about 
$4.50 a year ago when Atomic Toasters encountered them, but the 
recommended price is now $5.95. Hopefully the quality has gone up, too — 
that site's reporter described the pizza he got as having a dry, spongy crust 
and chemical taste to the cheese. 


But the convenience and novelty of the whole operation may overcome any 
gourmet scruples, and they could even be used institutionally to ensure 
quick pizza creation for places like fairs and schools. 


Oh well, give it a try. 
Answer the following questions: 


1. The pizza making machine was invented by Italians. Pizza is Greek in 
origin. The ancient Greeks covered their bread with oils, herbs and 
cheese. Modern pizza, however, originated in Naples, Italy. What does 
this high tech pizza vending machine tells you about Italian culture? 

2. What social meanings are embedded in this Italian technology? 

3. According to this technology, what is of value in Italian culture? What 
Italian beliefs, symbols, ideologies, worldviews and tastes are 
embedded in these machines? What lifestyles or ways of life are 
associated to these pizza vending machines? 

4. Is there something about this pizza vending machine that makes it 
strictly Italian? Or, are these values, including a taste for pizza, found 
in other cultures around the world? Please, explain. 

5. What would these pizza vending machines mean to you? 

6. What do you think is the cultural horizon of these machines? Is it also 
rationalization? Why? 

7. Can you think of other general cultural assumptions that form the often 
unquestioned background to every aspect of social life in Italy that 
maybe informed and determined the design of these machines? 

8. Who will benefit from these vending machines? Who will not? [In 
answering thinks of the various stakeholders including inventors, 
corporations, vendors, traditional pizzerias and pizza making workers, 


consumers, etc, and the meaning they will attach to the pizza vending 
machine). 


Assessment 
Please, complete the following statements: 


1. Something new I learned from this learning module about technology 
was .. 


2. Which was the most important concept that you learned from this 
learning module on technology and culture? 


3. Which was the muddiest point you confronted while completing this 
learning module on technology and culture? 


Bibliography 


Bijker, W. E. American and Dutch Coastal Engineering. Social Studies of 
Science, 37(1), 143-152 


Borgmann, A. (1995). The Moral Significance of the Material Culture. In 
A. 


Feenberg, A. Hannay (Eds.), Technology and the Politics of Knowledge 
(pp. 85-93). Bloomington: Indiana University Press. 


Feenberg, A. Hannay (Eds.), Technology and the Politics of Knowledge 
(pp. 85-93). Bloomington: Indiana University Press. 


Dussel, E. (1998). Beyond Eurocentrism. In F. Jameson, M. Miyoshi (Eds.), 
The Cultures of Globalization (pp. 3-31). Durham: Duke University Press. 


Feenberg, A. (1995). Subversive Rationalization. In A. Feenberg, A. 
Hannay (Eds.), Technology and the Politics of Knowledge (pp. 3-22). 
Bllomington: Indiana University Press. 


Grimes, S. M. Feenberg, A. (2009). Rationalizing Play. The Information 
Society, 25, 105-118. 


Parnis, D., Du Mont, J. (2006). Symbolic Power and the Intitutional 
Response to Rape. Canadian Review of Social Anthropology , 43 (1), 73- 
93. 


Further Reading 


Bijker, W. E. (2006). The Vulnerability of Technological Culture. In H. 
Nowotny Cultures of Technology and the Quest for Innovation (pp. 52-69). 
New York, Berghahn Books. 


Bijker, W. E., Law, J. (Eds.). (1992). Shaping technology/Building society. 
Cambridge: The MIT Press. 


Borgmann, A. (1995). The Moral Significance of the Material Culture. In 
A. 


Feenberg, A. Hannay (Eds.), Technology and the Politics of Knowledge 
(pp. 85-93). Bloomington: Indiana University Press. 


Dussel, E. (1998). Beyond Eurocentrism. In F. Jameson, M. Miyoshi (Eds.), 
The Cultures of GLobalization (pp. 3-31). Durham: Duke University Press. 


Marcuse, H. (1991[1964]). One-Dimensional Man. Boston: Beacon Press. 


Parnis, D., & Du Mont, J. (2006). Symbolic Power and the Intitutional 
Response to Rape. Canadian Review of Social Anthropology, 43 (1), 73-93. 


Feenberg, A., Hannay, A. (Eds.). (1995). The Politics of Knowledge. 
Indiana: Indiana University Press. 


MacKenzie, D., Wajman, J. (Eds.). (1999). The Social Shaping of 
Technology. Buckingham: Open University Press. 


Marcuse, H. (1991[1964]). One-Dimensional Man. Boston: Beacon Press. 


Parnis, D., Du Mont, J. (2006). Symbolic Power and the Intitutional 
Response to Rape. Canadian Review of Social Anthropology , 43 (1), 73- 
D3: 


Thomas, R. J. (1994). What Machines Can't do. Berkeley: University of 
California Press. 


Volti, R. (2008). Society and Technological Change. New York: Worth 
Publishers. 


Let’s try it again. How much do you know about technology? 
Multiple Selection Exercises 
1. Which of the following statements is accurate of technology? 


a. Technology is the product of rational technical imperatives. 

b. Technology is designed by autonomous and objective experts. 
c. Technology embodies various social and cultural meanings. 
d. Technology is always the product of applied science. 


2. The cultural horizon of a given technology refers to: 


A. the technical and instrumental rationality of technology. 

B. the set of assumptions about social values that shape technology. 
C. the social representations and/or depictions of a given technology. 
D. the set of scientific values embedded in a given technology. 


3. Which of the following concepts refer to the increasing tendency among 
people to use knowledge, especially scientific knowledge, in the context of 
interpersonal relationships, with the aim of achieving greater control of the 
world around them? 


a. Technology 

b. Rationalization 
c. Secularization 
d. Technocracy 


4. To examine and fully understand technologies from other cultures 
sociologists must avoid 


a. cultural relativism 
b. ethnocentrism 

c. rationality 

d. reflexivity 


5. Associate the following concepts and their meanings: 

_____ Cultural horizon 

____ Social meanings 

____ Ethnocentrism 

_____ Cultural relativism 

____ Rationalization 

a. Symbolic and figurative content of technology 

b. Assumptions about social values that inform and determine technology. 
c. The assumption that one’s group is superior to other groups. 


d. Tendency to use of knowledge, especially scientific knowledge, in the 
context of social relations. 


d. Understanding other cultures in their own terms. 


Presione en el siguiente enlace para obtener la copia de la presentacion 
del modulo 
https://cnx.org/content/m41065/ 
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What is Technology? 
How much do you know? 
Answer the following: 


When social scientists talk about any system that uses knowledge and 
organization to produce objects for the attainment of specific goals they are 
referring to: 


e Science 
e Culture 
e Technology 
e Society 


Expected learning outcomes 


After completing the learning module participants will be able to recognize, 
identify and define technology. 


What is technology? 


The term technology is often used to refer to tools, machines and 
equipment, including computers and like devices. Sociologists, however, 
use a broader definition that includes social relationships dictated by the 
technical organization and mechanization of activities, for example, the 
technical organization of work (Oxford Dictionary of Sociology 2005). 


Technology is often defined as tools, machines, equipment, and devices that 
aid humans in numerous activities, especially work. But for students of 
technology, including sociologists, historians and philosophers, technology 
is more than just a collection of apparatuses. For them, defining technology 
as gadgets, devices and machines is rather tendentious. 


For Andrew Feenberg (1995: 8), for instance, technology “cannot longer be 
considered as a collection of devices, or more generally, as the sum of 
rational means. These are biased definitions that make technology appear 
more functional and less social than in fact it is.” From his perspective 


technology cannot be reduced to material artifacts nor can it be defined 
merely in terms of its functionality or its rationality. Furthermore, 
technology is inherently social; it is social all the way down. The social and 
the cultural are deeply enmeshed in scientific and technological practices 
and as a result on technologies themselves. Put differently, technology is 
determined in its meaning and normative content, not by technical 
rationality alone, but by the socio-cultural world in which it is embedded 
and which is entrenched in the technology itself. 


Wiebe E. Bijker (1992: 75) also discards traditional accounts and 
definitions of technology: 


Technology is assumed to be designed, developed, and produced by 
engineers. They are at the drawing boards and behind the laboratory 
benches; they apply for patents, model the prototype, and test in the pilot 
plant; they show the newly born artifact to the press and, if lucky, they 
figure prominently in the glossy photographs of stories about heroic 
inventors. Once these engineers have produced the technology, it is passed 
on to the sales people, the managers, the trade, and, finally, to the users. 
Engineers design technology, managers produce it, salespeople sell it, 
trades people distribute it, users use it. Alas, this neat and orderly image of 
technical development, so pervasive in all but the most recent technology 
studies, is not only too simple--it is wrong. 


Also stressing the social origins and character of technology Bijker and 
Law (1992: 11) state that: 


Technology does not spring, ab initio, from some disinterested fount of 
innovation. Rather it is born of the social, the economic and the technical 
relations that are already in place. A product of the existing structure of 
opportunities and constraints, it extends, shapes, reworks, or reproduces that 
structure in ways that are more or less unpredictable. And, in so doing, it 
distributes, or redistributes, opportunities and constraints equally or 
unequally, fairly or unfairly. 


All sorts of social relations and interactions shape technology, an argument 
also affirmed by Volti (2008). For him, we must always consider the entire 
set of social relations and structures require to design, develop, produce, 


distribute and even use technology. For Volti that means that social 
organization is an important dimension of technology. (p. 5). Schematically, 
he then defines technology as a system produced by humans that 
employs knowledge and organization to make objects and developed 
techniques for the achievement of specific goals (Volti 2008). Technology 
is then a combination of devices, skills and organizational structures. A 
good example is production technology. When social scientists speak of 
production technologies, they speak not only of tools and equipment, but 
also of the physical design of production processes, the technical division of 
labor, the actual deployment of labor powers, the levels of social 
cooperation and conflict, the chains of command and hierarchies of 
authority and the particular methods of coordination and control used 
(Harvey 1999). Hence, production technology is not limited to tools and 
instruments of manual operation in the labor process but also to the total set 
of social relations and structures necessary to design, develop, manufacture, 
distribute and even use devices and the production technology itself. 


Some exercises 

Exercise 1: Think Critically 

Ponder the following question: Is the I-phone a technology? Why? 
Exercise 2: Think Critically 


Ponder the following questions posed by Rudi Volti (2008) in his book 
Society and Technological Change: 


1. Do all technologies require material artifacts of some sort? Why? 
2. Does it make any sense to speak of bureaucracy as a kind of 
technology? Why? 


Exercise 3: What do you think? 


Taylorism is a factory management system developed in the 19" century to 
increase efficiency by evaluating every step in the manufacturing process 
and breaking down production into specialized repetitive tasks. 
(http://www.merriam-webster.com/dictionary/taylorism). It was developed 


by Frederick W. Taylor. His “scientific management” of labor and 
manufacturing processes consisted of four principles: 


1. Replace rule-of-thumb work methods with methods based on a 
scientific study of the tasks. 

2. Scientifically select, train, and develop each employee rather than 
passively leaving them to train themselves. 

3. Provide "Detailed instruction and supervision of each worker in the 
performance of that worker's discrete task". 

4. Divide work nearly equally between managers and workers, so that the 
managers apply scientific management principles to planning the work 
and the workers actually perform the tasks. 


Recall Volti’s (2008) definition of technology. Does it make any sense to 
speak of taylorism as a kind of technology? Why? 


Let’s try it again. How much do you know? 
Answer the following: 


When social scientists talk about any system that uses knowledge and 
organization to produce objects for the attainment of specific goals they are 
referring to: 


e Science 
e Culture 


e Technology 
e Society 


Assessment 
Please, complete the following statements: 


e Something new I learned from this learning module was... 


e Which was the most important concept that you learned from this 
learning module on technology? 


e Which was the muddiest point you confronted while completing this 
learning module on technology? 
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Financial Literacy: Income and Decisions (Lesson 1) 

Students explore the basic functions and properties of money as they relate 
to individuals, financial institutions, and the economy. Students discover 
how sound money management, including setting goals and building a 
budget, can help them live within their means and make the most of the 
money they have. (By: Jeffry Valentin Mari, Ph.D.; Department of 
Economics / Center of Economics and Financial Education UPRM) 


OBJECTIVES 
Students will be able to: 


1. Explain how limited personal financial resources affect the choices 
people make. 

2. Identify what they gain and what they give up when they make 
choices. 

3. Make effective decisions as consumers, producers, savers, investors, 
and citizens. 

4. Understand what determines the real buying power of money to make 
better decisions as active citizens in the economy. 

5. Design a budget plan. 


EDUCATIONAL STANDARDS 
A. Economics 


Council for Economic Education and the National Association of 
Economics Educators and the Foundation for Teaching Economics, 
Voluntary National Content Standards in Economics (1997):[footnote | 
http://www.councilforeconed.org/ea/standards/standards. pdf 


e Standard 1: Productive resources are limited. Therefore, people 
cannot have all the goods and services they want; as a result, they must 
choose some things and give up others. 


e Standard 2: Effective decision making requires comparing the 
additional costs of alternatives with the additional benefits. Most 


choices involve doing a little more or a little less of something; few 
choices are all-or-nothing decisions. 


e Standard 11: Money makes it easier to trade, borrow, save, invest, and 
compare the value of goods and services. 


B. Personal Finance 


JumpStart Coalition for Personal Financial Literacy, National Standards in 
Personal Finance (2007):[footnote | 


e Financial Responsibility and Decision Making: People make 
choices because they have limited financial resources and cannot have 
everything they want. A first step toward reaching financial goals is to 
identify needs and wants and rank them in order of importance. A 
decision-making process can help people make money decisions. 
Financial choices that people make have benefits, costs, and future 
consequences. 


e Planning and Money Management: A budget is a plan for spending 
and saving income. A budget identifies expected income and expenses, 
including saving, and serves as a guide to help people live within their 
income. A personal financial plan should include the following 
components: financial goals, a net worth statement, and income and 
expense record, an insurance plan, a saving and investing plan, and a 
budget. 


MATERIALS 


e Transparencies and/or power point visuals 


e Copies of the educational activities 


PROCEDURE 


Step 1.- Use these or similar questions to start students thinking about the 
functions and properties of the money and how it relates to them (refer to 
Visual 1): 


e What’s the purpose of money? Imagine that for one day, money didn’t 
exist. What would be the impact on daily life? 


e Does the value of money stay constant? What are some factors that 
might affect the value of the dollar? 


e Has anyone here opened a savings account at a bank? What are the 
reasons you decided to do so? 


e Name an item that might increase (or decrease) in value the longer that 
you own it. Why would it be worth more (or less) over time? 


Step 2.- Before starting the discussion with the students about the question 
of Step 1 is important to the instructor to clarify these concepts that will 
help you answer the questions above. 


e Money is a way to store, measure, and exchange value. 


e In the U.S., money is printed by the Department of the Treasury of the 
federal government. 


e As people and businesses use the money to buy, borrow, and invest, it 
passes through many hands, including individuals, businesses, and 
financial institutions, like banks. Whenever one person or group 
spends money, another person or group gains money. Money is 
constantly moving through our economy in a never-ending cycle. 


e If you deposit money at a financial institution, like a bank, they’ Il 
often reward you by adding a small amount of extra money called 
interest on a regular schedule. A dollar in your hand today is worth 
more than a dollar you’ ll receive in the future because you can invest 
the dollar you have today and earn interest on it over time. This is 
called the time value of money. 


e Inflation means an increase in the general price of goods and services, 
i.e., a decrease in the purchasing power of the dollar. The U.S. 
government attempts to keep the value of the dollar steady, but even 
SO, prices can go up. Because inflation means an overall rise in the 
price of goods and services, in general you need more dollars to pay 
for things. 


e Assets are anything of value owned by a person or company. Examples 
of personal assets include savings, houses, cars, and stocks. Examples 
of business assets include cash, equipment, and inventory. 


e A liability is money an individual or business owes to someone else: a 
debt. 


¢ To build wealth, the value of what you own (your assets) needs to be 
more than the amount you owe to others (your liabilities). 


e To appreciate means to increase in value or price over time. For 
example, a well-maintained home in a nice neighborhood may 
potentially go up in value, or appreciate, over time. 


e The opposite of appreciation is depreciation. This means to decrease in 
value or price over time. For example, a new car typically begins to 
decrease in value as soon as the owner drives it off the car dealer’s lot. 


¢ If you want to build wealth, focus on buying assets likely to go up in 
value, or appreciate, over time. 


Step 3.- Use these or similar questions to start students thinking about the 
benefits of encourage a sound money management and how it relates to 
them (refer to Visual 2): 


e What are some future goals you have that are going to require saving 
money? 


e What are some things you never seem to have enough money for? 
How could creating a personal budget help you afford those things? 


e When you go shopping for a particular item, how do you decide 
whether the price is fair? 


e What are some things you could learn about someone by looking at 
his/her personal budget? If you were to look at the personal budgets of 
three different 18-year olds, what do you think some of the similarities 
(and differences) might be? 


e What can happen if you mismanage your money? 


Step 4.- Answers may vary among students. To achieve your financial 
goals, it can be helpful to write them down on paper. Be as specific as 
possible about what you want to accomplish by certain points of time in the 
future, for example by next summer, next year, or by the time you graduate. 
Examples of short-term goals might be to buy a jacket or get a part-time 
job; examples of long-term goals might be to buy a car or create an 
emergency savings fund equal to three months of expenses. 


Step 5.- Students may bring their short- and long-term goals into better 
focus by completing the worksheet on the following page. The teacher’s 
copy of this activity follows the students’ worksheet. Refer to Activity 1. 


VISUAL 1. 


e What’s the purpose of money? Imagine that for one day, money didn’t 
exist. What would be the impact on daily life? 


¢ Does the value of money stay constant? What are some factors that 
might affect the value of the dollar? 


e Has anyone here opened a savings account at a bank? What are the 
reasons you decided to do so? 


e Name an item that might increase (or decrease) in value the longer that 
you own it. Why would it be worth more (or less) over time? 


VISUAL 2. 


e What are some future goals you have that are going to require saving 
money? 


e What are some things you never seem to have enough money for? 
How could creating a personal budget help you afford those things? 


e When you go shopping for a particular item, how do you decide 
whether the price is fair? 


e What are some things you could learn about someone by looking at 
his/her personal budget? If you were to look at the personal budgets of 
three different 18-year olds, what do you think some of the similarities 
(and differences) might be? 


e What can happen if you mismanage your money? 


ACTIVITY 1: GOAL SETTING WORKSHEET 


NAME: 


This worksheet is divided into columns that indicate time spans in the 
future. Decide for each time period what goal you what to accomplish, then 
enter that item under the appropriate column. Be sure to include the amount 
of money you think you’ll need. As your plans or needs change, you can 
update your worksheet. You can work toward your goals by starting to save 
now — even by starting small. 


By Next By Next By Five Years After 
Month Semester Graduation Graduation 


ACTIVITY 1: GOAL SETTING WORKSHEET 


(INSTRUCTOR COPY ) 


This worksheet is divided into columns that indicate time spans in the 
future. Decide for each time period what goal you what to accomplish, then 
enter that item under the appropriate column. Be sure to include the amount 
of money you think you’ll need. As your plans or needs change, you can 
update your worksheet. You can work toward your goals by starting to save 


now — even by starting small. 


Examples: 


By 
Next 
Month 


Buy a 
music 
CD 


Buy 
tennis 
shoes 


Buy a 
book 


By Next 
Semester 


Get a part- 
time job 


Start saving 
$10 weekly 


Buy a 
printer 


By 
Graduation 


Buy a car 


Buy a big 
HDTV 


Travel to 
Europe 


Five Years After 
Graduation 


Buy a house ora 
apartment 


Open an IRA account 


Save an amount 
equal to three months 
of salary. 


Step 6.- Before starting the discussion with the students about the budget 
topic is important to the instructor to clarify some basics concepts that will 
help you answer the questions of Visual 2. 


¢ Most people can’t afford everything they want to buy, so they have to 
make tradeoffs. Making tradeoffs may mean giving up things you can 
do without, or buying something less expensive that still meets your 
needs, in order to afford to afford the things that are most valuable to 
you. The idea of making tradeoffs may also relate to how you spend 
your time. For example, to make more money at your job, you may 
have to work longer hours. 


e One of the keys to good money management is to live within your 
means. This means living a lifestyle that you can afford. Don’t spend 
money faster than you earn it. 


e Avoid credit card debt. Young adults are especially at risk because 
they’re frequently barraged with credit card offers, even before they’re 
working and earning money. Once you have a credit card, it may be 
tempting to use it. Unless you’re careful, you may end up buying more 
things, and spending more for them, than you would otherwise. 


e Whenever you use a credit card, you have to pay the money back! The 
money you’re spending when you use a credit card is not the same as 
the money you have in your pocket or in the bank. It’s money that 
you’re borrowing and have to repay. Avoid owing others more than 
you can repay. It’s a painful experience that can negatively affect your 
money situation for years. 


e A personal budget is a written plan for reaching your financial goals. 
On a simple one page form you track the money you have coming in 
and what you spend in an average month. Putting it down on paper 
helps you see where you can improve and make better money 
decisions. A budget can help you set aside enough to pay your bills, 
have some savings for emergencies, and some money left over in your 
pocket. 


¢ To create your personal budget, first, write down your income, or how 
much money you have coming in during an average month. Next, 
write down your expenses, or the money you spend each month. If 
you’re living within your income, your total expenses shouldn’t exceed 
your net income. Remember, budget to cover your expenses, but allow 
yourself some dollars left over for flexibility. 


e To get a clear picture of how you actually spend right now, it will 
probably help to keep a spending diary. This means saving your 
receipts and writing down everything you spend — the items and 
amounts — for an entire month. You may want to keep a spending diary 
for a month or two before creating your budget. 


e There are two types of expenses: fixed and variable. To spend your 
money smart, it’s important to know the difference among the two. 


e Fixed expenses are regular amounts that generally don’t change much. 
They can be monthly expenses like rent or car payments. Or they can 
be bills you receive less often, like car registration or insurance. 


e Variable expenses also happen on a regular basis and are also for 
necessities. But with variable expenses, you have more control over 
how much you spend. For example, how much you spend on food, 
clothes or how many long distance phone calls you make in a month. 
Another important discretionary expense is savings. It’s up to you to 
decide how much of your money you’re going to set aside for your 
future. 


Step 7.- Given the above explanation it would be useful for students to refer 
to Activity 2, which shows how to design a budget. The instructions are 
explained as follows: 


1. Fill in your gross monthly salary. 

2. List, or “itemize,” taxes and other amounts withheld from your 
monthly paycheck. 

3. Total the itemized amounts withheld from your monthly paycheck, and 
subtract that amount from your gross monthly salary to determine your 
monthly net income. This is the amount available to you for budgeting. 


4. Itemize fixed expenses (such as car and insurance payments, or club 
dues). 

5. Itemize variable expenses (such as gasoline or transportation costs, 
entertainment expenses or gifts). 

6. Decide how much you will set aside for savings each month. 

7. Total your fixed and variable expenses, and the amount you will save 
each month. Subtract that total from your net income. That is the 
amount of money you have available each month for additional 
expenses or saving. 


ACTIVITY 2: STUDENT BUDGET PLAN 


NAME: 


Amount ($ 


INCOME ) 


Net Salary (part-time job) 
Scholarships 


Family Assistance (allowance, pension, gifts in 
money) 


Educational Fund (IRA account) 
Money debt 
Saving Account 


Others 


Total Income 


Amount ( $ 


FIXED EXPENSES ) 


Apartment Rent 

Tuition 

Water 

Electricity 

Insurance (car, life, medical plan, others) 
Cable TV, Internet 

Organizations or associations, donations 
Loans (monthly payments) 

Credit cards (monthly payments) 

Others 


Total Fixed Expenses 


Amount 


VARIABLES EXPENSES ($) 


Food 
Clothing, shoes, accessories 


School supplies (photocopies, paper, books, calculators, 
pencils, pens, notebooks, others) 


Personal care (hair cut, beauty salon, cosmetics, others) 
Transportation costs (gasoline, oil change, reparations) 
Laundry (dry cleaners) 

Health and dental services, others 

Telephone (cellular) 

Beverages and tobacco related products 


Entertainment and recreation (theaters, movies, travels, 
sports, others social and cultural activities) 


Others 


Total Variable Expenses 


Amount 


($) 


Budget Items 


A. Total Income 


A. Total Fixed Expenses + Total Variable Expenses 


AVAILABLE CASH (A — B) (A — B) > 0 Savings (A — 


B) < 0 Debt 


Step 8.- Discuss some recommendations related to Activity 2. Some of 
these are given as follows: 


ie 


Create a budget you can live with. Be realistic. Review your budget 
every month. Adjust it as your income and expenses change. 


. After you have created a budget, plan your spending in order to make 


your monthly income last. 


. Consider your “needs” vs. your “wants.” Where can you save money? 
. Can you save by cutting back on eating out or buying the latest fad or 


fashion? Are you buying products or services you don’t really need? 


. Pay yourself! Set aside a certain amount of money for savings at the 


beginning of each month rather than waiting to see what’s left over at 
the end. 


. Set aside any “extra” money you weren't expecting to receive. If you 


get a raise or bonus from your employer, put the extra amount into 
your savings. If you receive cash as a gift, save at least part of it. If 
you’ ve paid off a loan, keep making the monthly payments — to 
yourself, in your own savings account! 


. Pay your bills — including credit cards — in full and on time. When you 


pay your bills in full and on time, you’!l avoid added expenses such as 
late fees, finance charges, and more. 


Step 9.- Present Visual 3, which have some guidelines to consider for how 
much of your take-home monthly income you might budget for various 
expenses. 


Step 10.- Present Visual 4, to decide whether a purchase is necessary. 


Step 11.- Have students participate in a decision-making activity. Refer to 
Activity 3. Students may participate in this activity either individually or in 
groups. 


Explain to students that people usually can’t have everything they want and 
must make choices. To make a choice, they evaluate the benefits and costs 


of their options. The “opportunity cost” is what people give up in exchange 
for what they get. 


Explain to students that we make choices every day. Ask them to consider 
their goals and then follow the steps in Activity 3 to make thoughtful 
decisions that will lead them to their goals. 


VISUAL 3. 


Here are some guidelines to consider for how much of your take-home 
monthly income you might budget for various expenses: 


e Housing (rent or mortgage) 20% to 35% 

e Utilities (electricity, water, telephone) 4% to 7% 

e Food (at home and away) 15% to 30% 

Family necessities (laundry, toiletries, hair care) 2% to 4% 

Medical (insurance, prescriptions, bills) 2% to 8% 

Clothing 3% to 10% 

Transportation (car payment, gasoline, insurance, repairs) 6% to 30% 
Entertainment 2% to 6% 

Savings 10% to 15% 

Try to limit your installment debts (car loans, credit card bills, other 
loans) to 10-20% of your monthly budget. 


VISUAL 4. 

To decide whether a purchase is necessary, ask yourself these questions: 
¢ Do I really need it? 
¢ Do I really need it today? What would happen if I don’t buy it now? 


e Can I meet this need less expensively? 


ACTIVITY 3: DECISION MAKING 


Define the problem. Offer students examples of problems with alternatives 
choices: 


1. What to do this Friday night? 

2. What next after graduation day? 

3. How to spend the coming summer? 
4. Whether to buy a car? 


Consider the alternatives for each problem. For example: 


Problem 1: Study, watch TV at home, get together with friends, go on a 
date. 


Problem 2: go to graduate school, get a job. 


Problem 3: Summer school, work, volunteer in the community, relax and do 
nothing. 


Problem 4: New car, used car, continues to use public transportation, bike, 
or walk. 


Identify the criteria (goals/values) that are important to you. Example: 
(good grades, fun, relaxation). 


Evaluate each alternative in terms of your criteria. 
Make a decision by choosing the best alternative. 
To extend this activity, ask students to identify the “opportunity cost” of 


their decision. The opportunity cost is the value of the next best alternative, 
i.e., what they had to give up. 


ASSESSMENT WORKSHEET 


NAME: 


I. Match the following words with their definitions: 


1. 


Inflation 


___ 2. Asset 


3. 
Liability 


____ 4, Fixed 
expense 


_— 52 
Variable 
expense 


II. Multiple choice: 


A. Anything of value owned by a person, for 
example, cash, a house, a car, and stocks. 


B. An increase in the general price level of 
goods and services; a decrease in the 
purchasing power of the dollar. 


C. The amount of money an individual or 
business owes to someone else: a debt. 


D. An expense that you can control or adjust, 
for example, how much you spend on 
groceries, clothes, or long distance phone 
calls. 


E. An expense that stays the same each 
month, such as rent or a Car payment. 


1. An example of a short-term goal is: 


a. Buying a new pair of shoes 

b. Buying a car 

c. Going to college 

d. Going on a vacation to Europe 


2. An example of a long-term goal is: 


a. Working part-time 

b. Buying a new video game 
c. Graduating from college 
d. Saving $25 a week 


3. An example of a fixed expense is: 


a. Entertainment 
b. Groceries 

c. Clothes 

d. Rent 


4. An example of a flexible expense is: 
a. Health insurance 
b. Loan 


c. Saving 
d. Dining out 


ASSESSMENT WORKSHEET (ANSWERS) 


NAME: 


I. Match the following words with their definitions: 


B 1. Inflation 


A 2. Asset 


C 3. Liability 


E 4. Fixed 
expense 


DS. 
Variable 
expense 


II. Multiple choice: 


A. Anything of value owned by a person, for 
example, cash, a house, a car, and stocks. 


B. An increase in the general price level of 
goods and services; a decrease in the 
purchasing power of the dollar. 


C. The amount of money an individual or 
business owes to someone else: a debt. 


D. An expense that you can control or adjust, 
for example, how much you spend on 
groceries, clothes, or long distance phone 
calls. 


E. An expense that stays the same each 
month, such as rent or a Car payment. 


1. An example of a short-term goal is: 
a. Buying a new pair of shoes 

2. An example of a long-term goal is: 
e c. Graduating from college 

3. An example of a fixed expense is: 
e d. Rent 

4. An example of a flexible expense is: 
e d. Dining out 


Step 12.- The next activity is relate to the process of decision making in the 
creation and management of an firm. Present Visual 5 to start students 
thinking about the basic skills for managing a small business.The students 
should answer individually or in groups as you wish. 


Keep in mind that there are differences between managing money in a 
business as compared to managing your own personal finances. However, 
both complement each other; a successful entrepreneur not only has to 
adequate managed its business finances but also its personal finances. 


There are many different kinds of small businesses. Some make products, 
and some sell services. Some are retail, such as stores that sell to 
consumers, and some are wholesale, such as manufacturers that produce 
and sell products to other businesses. Some businesses have employees, and 
some are just one person. 


Step 13.-Visual 6 shows some possible answers given by students. 
However mention that no matter whatkind of business youhave, there are 
six basic skills you’re probably going to use every day: (1) Planning, (2) 
buying, (3) producing, (3) selling, (4) tracking, and (5) managing. Present 
and briefly discuss the six skills using Visual 7. 


Skill 1: Planning means thinking in a business plan. The purpose of a 
business plan is to serve as a roadmap for the present and a vision of the 
future. It can also help to attract investors for your business. Review your 
business plan twice a year to see if it still fits your company or if you need 
to make changes to your strategic direction. Here are key components of 
what the plan should include: 


e Executive summary — business concept, key success factors, and 
financial situation/needs. 

¢ Company profile — vision statement and mission statement. 

e Products and services — product/service description, positioning of 
products/services, and competitive evaluation of products/services. 

e¢ Competitive analysis — industry overview, competition, competitor 
products and services, opportunities, and threats and risks. 

e Market analysis — market overview, market segments, and target 
market and customers. 

e Strategies and risks — key strengths and weaknesses compared to your 
competitors, business strategy and action plan. 

e Management qualifications and operations — key personnel, 
organizational structure, product/service delivery, customer 
service/support and facilities. 

e Financial information — assumptions and comments, starting balance 
sheet and projection, profit-and-loss projection, cash flow projection, 
and ratios and analyses. 


Skill 2: Buying - All small business owners are involved in buying, also 
called purchasing. One category of buying is investing in assets. Let’s say 
you have an office and you buy a copy machine. You’I!] probably keep it for 
several years. It becomes part of what your business owns — it’s an asset. 
Assets increase what your business is worth if someone were to buy it from 
you. If you’re a manufacturer, a second category of spending would be 
buying the materials you use to make your products. This expense is called 
your cost of goods sold. For some expenses, you spend the same amount 
every month — like rent, or equipment leases. These are called your fixed 
costs. You’ ll have other expenses that change from month to month. These 
are called variable costs. For example, if you have an ice cream store, you’ |l 
probably spend a lot more on electricity in August than you will in 


February. Other expenses, like taxes, may only occur a few months out of 
the year, and the amount changes each time. This is another example of a 
variable cost. The combination of your fixed and variable costs is known as 
your overhead — that is, the amount of money you have to spend every 
month just to be open for business. To make money in business, keep your 
overhead as low as you can. 


Skill 3: Producing means providing products and services for others to 
buy. Manufacturers call this the production process. Service businesses 
might call it the service delivery process. For higher profits, make it more 
quickly, less expensively, better quality and more convenient. 


Skill 4: Selling - Many people in business use the word marketingto 
describe everything that leads to making a sale. Marketing is all the things 
your business does to gain new customers — and to interest your customers 
in continuing to buy from you over time. There are many aspects to sales 
and marketing, but the important thing to remember is that it all starts with 
the customer. The simple truth is this: No customers, no business. 


Skill 5: Tracking refers to the skill of keeping good business records. 
Tracking the money in your business is called accounting, “keeping the 
books,” or bookkeeping. Track all of your monthly bills and expenses. 
These are called your payables. Track the money your customers owe you. 
These are called your receivables. No matter what kind of business you 
have, money will be constantly flowing in and out. This is known as cash 
flow. 


Skill 6: Managing means having an overall vision of what you want your 
business to become, and guiding it toward those goals. If you have people 
working for you, managing also means being the leader of the team. 


Step 14.- Hand out the Informative Sheet. 


Step 15.- Hand out the Assessment Worksheet 2. Use these or similar 
activities to give participants an opportunity to apply what they have just 
learned to real-life scenarios. Mention to students to register its answer in a 
sheet. You decide the time period to answer the assessment activity. Have 


students make a brief presentation to the class on the companies they 
researched. 


VISUAL 5. 


To start thinking about the basic skills for managing a small business ask 
you these questions: 


e What do you think are the most important skills for a small business 
owner to have? 


e Think of a successful small business owner in your neighborhood. In 
your opinion, what are the business skills that make them successful? 


e Think of a small business that has gone out of business. What do you 
think went wrong? 


VISUAL 6. 
Key attributes of successful entrepreneurs 


1. Takes initiative. A self-starter. Makes things happen rather than 
waiting and reacting. Self-directed. Independent. Doesn’t need a boss. 

2. Driven to achieve. Has desire and passion to succeed. Enjoys 
competition. Has energy and stamina. Willing to work more than forty 
hours a week. Willing to sacrifice to achieve goals and dreams. 

3. Positive mental attitude. Self-confident. Believes in self. Trusts own 
ideas, instincts, and abilities. 

4. Sets goals. Creates a vision of success. Works with focus and intention. 

5. Plans ahead. Creates plans and follows them. Updates plans 
periodically. Good at anticipating new developments. 

6. Resourceful. Creative problem-solver. Imaginative and innovative. 
Sees better ways of doing things. Uncovers new resources and 
opportunities. Finds a way. 

7. A leader. Takes responsibility and accepts accountability. Like to make 
decisions. Shows an attitude of respect for others. Motivates and 
inspires others. Gives other the opportunity to be great. Shares the 
credit for success. Gains the respect of peers. 


AZ 


. Good communicator. Likes people. Has great people skills. Good 


listener. Effective negotiator. 


. Always learning. Open to new ideas. Learns from others. 
. Leverages exceptional skills. Makes the most of personal strengths, but 


doesn’t try to be and do everything. 


. Has technical knowledge. Understands both general business practices 


and the processes used to deliver goods and services. 


. Organized. Able to prioritize. Good time manager. Gets things done on 


time. 


. Objective. Able to evaluate risk. Willing to take calculated risks. Can 


make good decisions under pressure. 


. Uses money well. Good money manager. Sees money as a tool for 


business success rather than an end it itself. 


. Realistic. Accepts the ups and downs of business. Willing to face facts 


and change strategy or direction when needed. 


. Persistent. Has determination and self-discipline. Follows through. 


Meets commitments. Will dedicate however much time it takes. Never 
gives up. 

Bounces back. Accepts rejection and failure without being defeated. 
Flexible. Adapts to changing conditions. Learns from experience and 
mistakes, creates new plans, and moves ahead. 


VISUAL 7. 


No matter whatkind of business youhave, there are six basic skills you’re 
probably going to use every day: 


(1) Planning 


(2) Buying 


(3) Producing 


(4) Selling 


(5) Tracking 


(6) Managing 


INFORMATIVE SHEET 


Here is a sample checklist for starting your own small business. Use this as 
a starting-point for creating your own list. 
Legal Affairs 


1. Create a name for the business. 

2. Register your business name. Check the Web sites of your secretary of 
state, county clerk’s office, or municipal government. Or, ask at your 
local Chamber of Commerce. 

3. Obtain necessary licenses/permits from federal, state, and local 
governments. 

4. File for taxes to be paid at a federal, state, and local level. 

5. Talk to legal or accounting experts. Decide whether to trademark your 
business name and whether to incorporate your company for tax 
purposes. 


Finance Affairs 


1. Consider hiring a bookkeeper or accountant to set up your company 
books. 

2. Visit the bank. Set up business bank accounts separate from personal 
accounts. Set up a merchant service account to accept credit and debit 
card payments from customers. 

3. Visit local small business development agencies and contact the Small 
Business Administration to explore loans and financing from SBA- 
approved lenders. 

4. Discuss business insurance needs with several agencies and get price 
quotes to compare. 


Management Affairs 


1. Develop a business plan, including vision, goals, action steps, timeline, 
and budget. 

2. Visit a local business development center for advice. 

3. Consider joining your local Chamber of Commerce. 

4. Hire independent contractors or employees if extra help is needed. 


Marketing Affairs 


1. Create a brand identity for the business, including logo, business cards, 
and letterhead. 

2. Get listed in local phone book and consider placing an ad. 

3. Create a Web site. 


Technology Affairs 


1. Research equipment to buy. 
2. Set up telephone service. 
3. Set up your computer with needed software. 


ASSESSMENT WORKSHEET 2. 


NAME: 


1. Create real-life business scenarios. If a retail store owner pays $5.00 
for an item from a wholesaler, what would be a reasonable price for 
the store to sell the item for? What combination of factors might a 
store owner consider in order to make that decision? 

2. Have students’ research two companies whose products they like 
and/or whose potential for earnings and profits looks promising. Have 
students record the following information on paper: 


a. What are the principal products or services of the company? 

b. How long has the company been in operation? 

c. Are there any new products or services planned? 

d. What is the 52-week stock price range? 

e. Are there any dividends that have been issued? If yes, what is the 
yield? 

f. What is the one-year target estimate for earnings? 

g. What do the analysts predict about this company? 


ASSESSMENT WORKSHEET 2. 


(ANSWERS) 


1. Possible answers to exercise #1 might include: researching how much 
competitors are charging for the same or similar items; establishing a 
guideline for profit margin in order to insure covering the store’s 
overhead; taking into account costs that might be involved in stocking 
or selling the item, considering how much the item is worth to 
customers; etc. 

2. Answers to exercise #2 varied depending on the companies chosen by 
students. 


Resources / Downloads 


Decisions and Income Lesson in Word format 
https://cnx.org/content/m35857/ 


Click on filename to 
download. 


Civis Module Decisions and Income (Slides) 
https://cnx.org/content/m35857/ 


Educacion Financiera: Ingresos y Decisiones (Leccion 1) 

Se presentaran las funciones y propiedades basicas del dinero en relacion 
con las personas, las instituciones financieras y la economia. Se descubrira 
como la buena administracion de las finanzas personales, incluyendo el 
establecimiento de metas y la elaboracion de un presupuesto, pueden ayudar 
a los universitarios a vivir dentro de sus posibilidades y obtener el maximo 
provecho del dinero que tienen. (Por: Jeffry Valentin Mari, Ph.D. 
Departamento de Economia / Centro de Educacion Economica y Financiera 
UPRM) 


OBJETIVOS 


Los estudiantes estaran en condiciones de: 


1. Explicar cémo los recursos financieros limitados afectan las opciones 
que las personas eligen. 

2. Identificar qué ganan y qué sacrifican cuando eligen opciones. 

3. Tomar decisiones eficaces como consumidores, productores, 
ahorradores, e inversionistas. 

4. Comprender qué factores determinan el poder adquisitivo del dinero 
para tomar mejores como ciudadanos participativos en una economia. 

5. Preparar un plan presupuestario. 


ESTANDARES EN EDUCACION 


A. Economia 


Council for Economic Education and the National Association of 
Economics Educators and the Foundation for Teaching Economics, 
Voluntary National Content Standards in Economics (1997):| footnote | 
http://www.councilforeconed.org/ea/standards/standards.pdf 


e Estandar 1: Los recursos productivos son limitados. Por lo tanto, la 
gente no puede tener todos los bienes y servicios que desea; en 
consecuencia, deben elegir algunas cosas y renunciar a otras. 


e Estandar 2: La toma de decisiones eficaz requiere comparar los 
costos adicionales de las alternativas con los beneficios adicionales. La 
mayoria de las opciones tienen que ver con hacer un poco mas 0 un 
poco menos de algo; pocas opciones son decisiones de todo o nada. 


e Estandar 11: El dinero facilita las transacciones, los préstamos, los 
ahorros, las inversiones y la comparacion de valores de bienes y 
ServiCi0S. 


B. Finanzas Personales 


JumpStart Coalition for Personal Financial Literacy, National Standards in 
Personal Finance (2007):[footnote | 


e Responsabilidad Financiera y Toma de Decisiones: La gente elige 
porque tiene recursos financieros limitados y no puede tener todo lo 
que quiere. Un primer paso para obtener los objetivos financieros es 
identificar las necesidades y los deseos y clasificarlos en orden de 
importancia. Un proceso de toma de decisiones puede ayudar a las 
personas a tomar decisiones financieras. Las decisiones financieras de 
las personas tienen beneficios, costos y consecuencias futuras. 


¢ Planificaci6n y Administraci6n del Dinero: Un presupuesto es un 
plan para generar y ahorrar ingresos. Un presupuesto identifica los 
ingresos y gastos previstos, incluidos los ahorros, y sirve como guia 
para ayudar a las personas a vivir segun sus ingresos. Un plan 
financiero personal debe incluir los siguientes componentes: objetivos 
financieros, una planilla de valor neto, un registro de ingresos y gastos, 
un plan de seguro, un plan de ahorro e inversion y un presupuesto. 


MATERIALES 


e Transparencias y/o visuales en power point 


e Copia de los materiales didacticos a utilizar 


PROCEDIMIENTO 


Paso 1.- Utilice las preguntas que se presentan a continuacion, para que los 
estudiantes piensen cuales son las funciones y propiedades basicas del 
dinero. Utilizar el Visual 1. 


e ¢Cual es la finalidad del dinero? Imagina que, por un dia, el dinero no 
existe. ¢C6mo afectaria esto a la vida diaria? 


e <El valor del dinero permanece constante? ¢Cudles son algunos de los 
factores que pueden afectar el valor del dolar? 


e ¢Alguno de ustedes ha abierto una cuenta de ahorros en un banco? 
¢Cuales fueron los motivos que lo llevaron a abrirla? 

e Mencionar algo que podria aumentar (0 disminuir) de valor cuanto 
mas tiempo uno lo tenga en su poder. ;Por qué valdria mas (0 menos) 
con el paso del tiempo? 


Paso 2.- Antes de iniciar la discusion con los estudiantes sobre las 
preguntas del Paso 1 es importante que el instructor aclare los siguientes 
conceptos que le ayudara a contestar las preguntas anteriores. 


e Fl dinero es una forma de guardar, medir e intercambiar valor. 


e En los Estados Unidos de América, el dinero es impreso por el 
Departamento del Tesoro del gobierno federal. 


e A medida que la gente y las empresas utilizan el dinero para comprar, 
pedir prestado e invertir, ese dinero pasa por muchas manos, 
incluyendo a los individuos, negocios e instituciones financieras, 
como los bancos. Cuando una persona 0 grupo gasta dinero, otra 
persona 0 grupo gana dinero. El dinero esta constantemente en 
movimiento en nuestra economia: es un ciclo interminable. 


e Si depositas dinero en una institucion financiera, por ejemplo en un 
banco, con frecuencia el banco te recompensara afiadiendo con 
regularidad una pequena cantidad de dinero extra llamada interés. Por 
eso un dolar en mano hoy vale mds que un dolar que vas a recibir en el 


futuro, ya que puedes invertir el délar que tienes hoy y ganar intereses 
sobre él con el paso del tiempo. Esto se llama el valor tiempo del 
dinero. 


e La inflaci6n es un aumento en el nivel general de precios de bienes y 
Servicios, es decir una disminucion en el poder de compra del dolar. El 
gobierno hace todo lo posible para mantener estable el valor del dolar, 
pero, aun asi, los precios pueden subir. Debido a que la inflaci6n es un 
aumento general en el precio de los bienes y servicios, por lo general 
necesitas mas dolares para pagar lo que compras. 


e Los activos son cualquier cosa de valor de la cual es propietaria una 
persona 0 una compafiia. Ejemplos de activos personales: ahorros, 
casas, automoviles y acciones de bolsa. Ejemplos de activos de 
empresas: dinero en efectivo, equipos, maquinarias e inventarios. 


e Un pasivo es el dinero que una persona 0 empresa debe a otros: una 
deuda. 


e Para acumular riqueza, el valor de lo que tienes (tus activos) debe ser 
mayor que lo que debes a otros (tus pasivos). 


e Apreciacion quiere decir aumentar de valor o precio con el tiempo. 
Por ejemplo, una casa bien mantenida en un buen vecindario, puede 
aumentar de valor (apreciarse) con el tiempo. 


e Lo contrario de la apreciacion es la depreciacion. Depreciarse quiere 
decir disminuir de valor 0 precio con el tiempo. Por ejemplo, un 
automovil nuevo empieza a disminuir de valor tan pronto como el 
propietario lo saca del local del concesionario. 


e Si quieres acumular riqueza o generar un patrimonio, concéntrate en 
comprar activos que tengan probabilidades de aumentar de valor, es 
decir, que se aprecien con el paso del tiempo. 


Paso 3.- Utilice las preguntas que se presentan en esta paso para que los 
estudiantes empiecen a pensar en las ventajas de fomentar una buena 
administracion del dinero. Utilizar el Visual 2 


¢ :Qué metas futuras tienes que van a requerir ahorrar dinero? 


e ¢Para qué cosas nunca tienes dinero? ¢Como podria ayudarle el 
presupuesto personal para poder comprar esas cosas? 


e ¢Cuando usted se dirige a comprar algtin articulo, como decide si el 
precio es justo? 


e Qué informacion podrias obtener sobre una persona si vieras su 
presupuesto personal? Si vieras los presupuestos personales de tres 
jovenes de 18 afios, ¢Cudles piensas que podrian ser las semejanzas (y 
las diferencias) entre los presupuestos? 


¢ ¢Qué puede suceder si no administras bien tu dinero? 


Paso 4.- Las respuestas pueden variar entre estudiantes lo importante es que 
reconozcan que para conseguir sus metas financieras, es util escribirlas en 
un papel. Trata de ser lo mas especifico posible sobre lo que quieres 
conseguir para ciertas fechas futuras, por ejemplo para el semestre que 
viene, para el afio proximo o para cuando te gradues. Ejemplos de metas a 
corto plazo: comprarte una computadora o conseguir un trabajo a tiempo 
parcial. Ejemplos de metas a largo plazo: comprar un automovil, una 
residencia o crear un fondo de ahorros de emergencia igual a tres meses de 
gastos. 


Paso 5.- Los estudiantes pueden visualizar mejor sus metas a corto y a largo 
plazo completando la planilla que se presenta en la pagina siguiente. La 
copia de esta actividad para el instructor aparece a continuacion de la 
planilla del estudiante. Referirse a la Actividad 1. 


VISUAL 1. 


e ¢Cual es la finalidad del dinero? Imagina que, por un dia, el dinero no 
existe. ¢C6mo afectaria esto a la vida diaria? 


e ¢El valor del dinero permanece constante? ;Cuales son algunos de los 
factores que pueden afectar el valor del dolar? 


e ¢Alguno de ustedes ha abierto una cuenta de ahorros en un banco? 
¢Cuales fueron los motivos que lo llevaron a abrirla? 


e Mencionar algo que podria aumentar (0 disminuir) de valor cuanto 
mas tiempo uno lo tenga en su poder. ;Por qué valdria mas (0 menos) 
con el paso del tiempo? 


VISUAL 2. 
e :Qué metas futuras tienes que van a requerir ahorrar dinero? 


e iPara qué cosas nunca tienes dinero? ¢Como podria ayudarle el 
presupuesto personal para poder comprar esas cosas? 


e :Cuando usted se dirige a comprar algtin articulo, como decide si el 
precio es justo? 


e Qué informacion podrias obtener sobre una persona si vieras su 
presupuesto personal? Si vieras los presupuestos personales de tres 
jovenes de 18 afios, ;Cudles piensas que podrian ser las semejanzas (y 
las diferencias) entre los presupuestos? 


e ¢Qué puede suceder si no administras bien tu dinero? 


ACTIVIDAD 1: HOJA PARA ESTABLECER METAS 


NOMBRE: 


Esta hoja esta dividida en columnas que indican periodos en el futuro. Para 
cada periodo piense que metas te propondrias y escribelo en la 
correspondiente columna. No te olvides de incluir la cantidad de dinero que 
te parece que vas a necesitar para cada periodo. A medida que cambian tus 
planes o tus necesidades, puedes actualizar la planilla. Puedes encaminarte 
hacia tus objetivos si empiezas a ahorrar ahora, aunque empieces de a poco. 


Proximo Proximo 3 Cinco Anos después 
Graduacion ie 
Mes Semestre de la Graduacion 


ACTIVIDAD 1: HOJA PARA ESTABLECER METAS 
( COPIA PARA EL INSTRUCTOR ) 


Esta hoja esta dividida en columnas que indican periodos en el futuro. Para 
cada periodo piense que metas te propondrias y escribelo en la 
correspondiente columna. No te olvides de incluir la cantidad de dinero que 
te parece que vas a necesitar para cada periodo. A medida que cambian tus 
planes o tus necesidades, puedes actualizar la planilla. Puedes encaminarte 
hacia tus objetivos si empiezas a ahorrar ahora, aunque empieces de a poco. 


Ejemplos: 

Bos Po Cinco Anos 

Proximo Proximo ae : 
Graduacion Después de la 
Mes Semestre oa 
Graduacion 

Comprar Conseguir Adquirir mi 
un CD un empleo a Comprar un propia residencia 
de tiempo automovil (casa Oo 
musica parcial apartamento) 
Comprar Empezar a Comprar una Abrir una cuenta 
un nuevo ahorrar $15 TV enorme de IRA 


alta definicion 


par de cada 


tenis semana 
Adquirir coy Ahorrar lo 
Comprar Viaje a ; 
una equivalente a tres 
un libro Europa 
impresora meses de gastos 


Paso 6.- Antes de iniciar la discusion con los estudiantes sobre el tema de 
presupuesto es importante que el instructor aclare los siguientes conceptos 
basicos que le ayudara a contestar las preguntas del Visual 2. 


e La mayoria de la gente no puede comprar todo lo que desea, por lo 
cual tiene que hacer sacrificios. Esto significa privarte de cosas que no 
son necesarias 0 comprar algo mas barato que igualmente le sea util, 
para tener dinero para comprar las cosas que son mas necesarias para 
ti. La idea de hacer sacrificios también puede relacionarse con la forma 
en que empleas tu tiempo. Por ejemplo, para ganar mas en tu trabajo, 
tienes que trabajar mas horas. 


e Una de las claves de la buena administracion del dinero es vivir dentro 
de nuestras posibilidades. Esto quiere decir adoptar un estilo de vida 
que sea posible de mantener. No gastes el dinero mas rapido de lo que 
lo ganas. 


e Evita las deudas con tarjetas de crédito. Los estudiantes universitarios 
corren un riesgo particular, ya que a menudo les envian ofertas de 
tarjetas de crédito, incluso antes de que empiecen a trabajar. Una vez 
que tengas una tarjeta de crédito, puede ser tentador usarla. A menos 
que tengas cuidado, puedes acabar comprando mas de lo que gastarias 
sin la tarjeta. 


e Al utilizar una tarjeta de crédito, tenemos que reconocer que la tarjeta 
no es ingreso adicional. El dinero que estas gastando cuando usas una 
tarjeta de crédito no es lo mismo que el dinero que tienes en el bolsillo 
o en el banco. La tarjeta de crédito no es un ingreso. Es dinero que 
estas pidiendo prestado y que tienes que devolver. Evita deber a otros 


mas de lo que puedes pagar. Es una experiencia dolorosa que puede 
afectar tu situacion financiera durante afios. 


Un presupuesto es un plan escrito para lograr tus metas financieras. 
En una pagina llevas cuenta del dinero que recibes y lo que gastas en 
un periodo de tiempo. El presupuesto te ayuda a ver donde puedes 
mejorar y tomar mejores decisiones financieras. El presupuesto te 
permite guardar lo suficiente para pagar tus cuentas, tener algunos 
ahorros para emergencias y algun dinero sobrante en el bolsillo. 


Para crear tu presupuesto personal, anota primero tus ingresos, es 
decir, cuanto dinero recibes durante un mes. Ahora, anota tus gastos, o 
sea el dinero que gastas cada mes. Recuerda: tu presupuesto debe 
cubrir tus gastos, pero deja algunos dolares sobrantes para tener 
flexibilidad. 


Para tener una idea clara de cOmo gastas actualmente, probablemente 
te convenga llevar un diario de gastos. Esto quiere decir guardar tus 
recibos y anotar todo lo que gastas — las compras y las cantidades — 
durante todo un mes. Te puede ser util llevar un diario de gastos 
durante uno o dos meses antes de hacer tu presupuesto. 


Hay dos tipos de gastos: gastos fijos y gastos variables. Para gastar tu 
dinero con inteligencia, es importante conocer las diferencias entre 
estos dos tipos de gastos. 


Los gastos fijos son cantidades regulares que no suelen cambiar 
mucho. Pueden ser gastos mensuales, como el alquiler de hospedaje o 
los pagos de préstamos del auto. También pueden ser cuentas que 
recibes con menos frecuencia, como el pago de marbete o el seguro del 
auto. 


Los gastos variables también tienen lugar de forma regular, y también 
son gastos en cosas necesarias. Pero en los gastos variables, tli tienes 
mas control de la cantidad que gastas. Por ejemplo, lo que gastas en 
comida, ropa, musica, salir a comer o en llamadas de larga distancia 
que haces en un mes. Otro gasto variable importante son los ahorros. 
Eres tu quien decide cuanto dinero vas a ahorrar para tu futuro. 


Paso 7.- Podria ser util entre los jovenes estudiantes utilizar la Actividad 2, 
en donde estos tendrian la tarea de elaborara un presupuesto. Las 
instrucciones se enumeran a continuacion: 


1. Introduce tu salario bruto. Haz una lista de los impuestos y otras 
cantidades que se retienen de tu salario. 

2. Suma esas cantidades que se retienen de tu salario y resta el total de tu 
salario bruto, a fin de determinar tu salario neto. Esta es la cantidad 
que tienes disponible para hacer el presupuesto. 

3. Haz una lista de los gastos fijos y de los gastos variables. 

. Decide cuanto dinero vas a ahorrar cada mes. 

5. Calcula el total de gastos fijos, variables y la cantidad que vas a 
ahorrar cada mes. Resta ese total de tus ingresos totales. Esa es la 
cantidad que tienes disponible para otros gastos o para ahorrar. 


& 


ACTIVIDAD 2: PLAN DE PRESUPUESTO PARA 
ESTUDIANTES 


NOMBRE: 


Cantidad ( $ 


INGRESOS ) 


Salarios Neto (empleo a tiempo parcial) 
Becas 


Asistencia Familiar (mesada, pension, regalos en 
dinero) 


Fondo Educativo (cuenta IRA educativa) 


Dinero que te adeuden 
Cuenta de Ahorros 
Otros 


Total de Ingresos 


GASTOS FIJOS oo ($ 
Hospedaje 

Matricula 

Agua 

Luz 


Seguros (auto, vida, plan médico, otros) 
Cable TV, Internet 

Organizaciones 0 asociaciones, donativos 
Préstamos (pago mensual) 

Tarjetas de crédito (pago mensual) 

Otros 


Total de Gastos Fijos 


GASTOS VARIABLES a 
Alimentos 


Vestimenta, calzado, accesorios 


Efectos escolares (fotocopias, papel, libros, 
calculadoras, boligrafos, lapices, libretas, otros) 


Cuidado personal (beberia, salon de belleza, 
cosméticos, otros) 


Automovil, bicicleta, motora (gasolina, aceite, 
reparaciones) 


Lavanderia 

Médico, medicinas, servicios dentales y Optica, otros 
Teléfono (celular) 

Bebidas, cigarrillos (si aplica) 


Recreacion (cine, viajes, espectaculos, deportes, otras 
actividades sociales y culturales) 


Otros 


Total de Gastos Variables 


Cantidad 
(3) 


Entrada Descripcion 


A. Total de Ingresos 


A. Total de Gastos Fijos + Total de Gastos Variables 


Dinero Disponible ( A — B)(A — B) > 0 Ahorros(A — 
B) < 0 Deudas 


Paso 8.- Discutir recomendaciones relacionadas a la Actividad 2. Algunas 
de estas se enumeran a continuacion: 


Hs 


Crea un presupuesto que te resulte posible cumplir. Sé realista. Revisa 
tu presupuesto todos los meses. Ajlistalo a medida que tus ingresos y 
gastos cambian. 


. Una vez que has creado un presupuesto, planifica tus gastos para que 


tus ingresos mensuales duren. 


. Considera tus necesidades y comparalas con tus deseos.;Donde puedes 


ahorrar dinero? 


. Puedes ahorrar reduciendo las comidas fuera, 0 no comprando la 


novedad o la moda mas moderna? ¢Estas comprando productos o 
Servicios que no necesitas verdaderamente? 


. |Pagate a ti mismo! Aparta cierta cantidad de dinero para ahorros al 


principio de cada mes, en lugar de esperar a ver qué queda al final del 
mes. 


. Guarda todo el dinero "extra" que no esperabas recibir.Si recibes 


dinero en efectivo como regalo, ahorra por lo menos una parte de ese 
dinero. Si has pagado totalmente un préstamo, sigue haciendo los 
pagos mensuales — jpero ahora pagatelos a ti mismo, en tu propia 
cuenta de ahorros! 


. Paga tus cuentas, incluyendo las tarjetas de crédito, total y 


puntualmente. Cuando pagas tus cuentas puntualmente y en su 
totalidad, te evitas gastos adicionales, por ejemplo multas por pago 
tardio, cargos financieros y mucho mas. Ademas, pagar tarde puede 
dafiar gravemente tu capacidad para pedir dinero prestado en el futuro. 


Paso 9.- Presenta el Visual 3, el cual muestra una distribucion 
presupuestaria sugerida por expertos en las finanzas personales. 


Paso 10.- Presenta el Visual 4, a manera de enfatizar si es importante 
realizar algun gasto. 


Paso 11.- Proponga a los estudiantes una actividad relacionada con el 
proceso de toma de decisiones. Los estudiantes pueden participar en esta 
actividad individualmente o en grupos. Ver Actividad 3. 


Explique a los estudiantes que tomamos decisiones todos los dias. 
Normalmente, la gente no puede tener todo lo que desearia, y tiene que 
elegir. Para elegir, evaluan los beneficios y los costos de sus opciones. El 
“costo de oportunidad” es lo que la gente sacrifica a cambio de lo que 
recibe. 


Pidales que consideren sus metas y después sigan los siguientes pasos para 
tomar decisiones sensatas que les permitiran alcanzar sus metas. 


VISUAL 3. 
Distribucion Presupuestaria Sugerida 


e Vivienda (alquiler o hipoteca) 20% a 35% 

e Servicios basicos (luz, agua, teléfono) 4% a 7 % 

e Comida (en casa y fuera de casa) 15% a 30% 

e Necesidades de la familia (lavanderia, articulos de tocador, cuidado del 
cabello) 2% a 4% 

e Gastos médicos (seguro, medicamentos, consultas) 2% a 8% 

e Ropa 3% a 10% 

e Transporte (pago del automovil, gasolina, seguro, reparaciones) 6% a 
30% 

e Entretenimiento 2% a 6% 

e Ahorros 10% a 15% 

e Trata de limitar tus deudas (préstamos para automoviles, cuentas de 
tarjetas de crédito, otros préstamos) a un 10%-20% de tu presupuesto 
mensual. 


VISUAL 4. 


Insert paragraph text here. 
Para decidir si un gasto es necesario, hazte las siguientes preguntas: 


e iLo necesito realmente? 

e ¢Lo necesito realmente hoy mismo? ¢Qué pasaria si no lo comprara 
ahora? 

e ¢Puedo satisfacer esta necesidad con un gasto menor? 


Revisa siempre tus estados de cuenta bancarios y de tarjetas de crédito. Esto 
te recordara adénde va tu dinero. 


ACTIVIDAD 3: TOMA DE DECISIONES 


Ofrezca a los estudiantes ejemplos de problemas: 


1. ¢Qué hacer este viernes por la noche? 

2. Qué hacer después de graduarme de bachillerato? 
3. 6Qué hacer el verano que viene? 

4. «Comprar un automovil? 


Considerar las alternativas para cada problema. Por ejemplo: 


Problema 1: Estudiar, ver television en casa, reunirse con amigos, salir con 
alguien, 


Problema 2: Estudiar maestria 0 doctorado, comenzar a trabajar. 


Problema 3: Escuela de verano, trabajar, ser voluntario en la comunidad, 
relajarse y no hacer nada. 


Problema 4: Auto nuevo, auto usado, seguir usando el transporte publico, 
bicicleta, 0 caminar. 


Identificar los criterios (metas/valores) que son importantes para ti. 
Ejemplo: (buenas notas, tener experiencia laboral, mayor preparacion 
académica, diversion, relajacion) 


Evaluar cada alternativa en funcion de tus criterios. 
Para tomar una decision, elegir la mejor alternativa. 


Para ampliar esta actividad, pida a los estudiantes que identifiquen el “costo 
de oportunidad” de su decision. El costo de oportunidad es el valor de la 
siguiente mejor alternativa, es decir, lo que tuvieron que sacrificar. 


AVALUO 


NOMBRE: 


I. Parea los siguientes términos con sus definiciones : 


e A. Cualquier cosa de valor de propiedad de 
una persona, por ejemplo dinero en efectivo, 
una casa, un vehiculo y acciones de bolsa. 


ees 
Inflacion 


e B. Un aumento en el nivel general de precios 
2. Activo de bienes y servicios; una disminucion del 
poder de compra del dolar. 


e C. La cantidad de dinero que una persona o 


3. Pasivo 
empresa debe a otros: una deuda. 


____ 4. Gasto 


fijo e D. Un gasto que puedes controlar o ajustar, 
por ejemplo cuanto gastas en comida, ropa 0 
en llamadas de larga distancia. 


e E. Un gasto que es el mismo todos los meses, 
: como el alquiler o el pago de la cuota de un 


— automovil. 
Gasto 


variable 


II. Selecciona la mejor contestacion: 
1. Un ejemplo de objetivo a corto plazo es: 


a. Comprar un par de zapatos nuevos 
b. Comprar un automovil 

c. Ir a la universidad 

d. Ir de vacaciones a Europa 


2. Un ejemplo de objetivo a largo plazo es: 


a. Trabajar a tiempo parcial 

b. Comprar un nuevo juego de video 
c. Graduarse de la universidad 

d. Ahorrar $25 por semana 


3. Un ejemplo de gasto fijo es: 


a. Diversiones 
b. Comestibles 


c. Ropa 
d. Alquiler 


4. Un ejemplo de gasto variable es: 


a. Seguro médico 
b. Préstamos 

c. Ahorros 

d. Comer afuera 


AVALUO (CONTESTACIONES PARA EL INSTRUCTOR) 


NOMBRE: 


I. Parea los siguientes términos con sus definiciones : 


e A. Cualquier cosa de valor de propiedad de 
B 1. Inflacion una persona, por ejemplo dinero en efectivo, 
una casa, un vehiculo y acciones de bolsa. 


e B. Un aumento en el nivel general de precios 
A 2. Activo de bienes y servicios; una disminucion del 
poder de compra del dolar. 


e C. La cantidad de dinero que una persona o 


C 3. Pasivo 
empresa debe a otros: una deuda. 


E 4. Gasto 
fijo e D. Un gasto que puedes controlar o ajustar, 


por ejemplo cuanto gastas en comida, ropa o 
en llamadas de larga distancia. 


e E. Un gasto que es el mismo todos los meses, 
como el alquiler o el pago de la cuota de un 


Ds. automovil. 
Gasto 


variable 


II. Selecciona la mejor contestaci6n: 

1. Un ejemplo de objetivo a corto plazo es: 
a. Comprar un par de zapatos nuevos 

2. Un ejemplo de objetivo a largo plazo es: 
e c. Graduarse de la universidad 

3. Un ejemplo de gasto fijo es: 
e d. Alquiler 

4. Un ejemplo de gasto variable es: 


e d. Comer afuera 


Paso 12.- Proponga a los estudiantes una actividad relacionada con el 
proceso de toma de decisiones en la creaciOn y administracion de una 
empresa. Presente a los estudiantes el Visual 5 para que empiecen a pensar 
en las habilidades basicas para administrar una empresa. Los estudiantes 
podran contestar individualmente o en grupo segun usted entienda. 


Tenga en cuenta que hay diferencias entre administrar dinero en una 
empresa y administrar sus finanzas personales. Sin embargo, las dos se 
complementan un empresarios exitoso es un buen administrador de sus 
finanzas empresariales y personales. 


Hay muchos tipos diferentes de pequefias empresas. Algunas fabrican 
productos y otras venden servicios. Algunas son tiendas minoristas que 
venden directamente a los consumidores y otras son proveedores 
mayoristas, como los fabricantes que producen y venden productos a otras 
empresas. Algunas empresas tienen empleados y otras solamente emplean a 
una persona. 


Paso 13.- El Visual 6 muestra algunas de las posibles respuestas dada por 
los estudiantes. Sin embargo, mencione que para cualquiera tipode empresa 
hay seis habilidadesbasicas: (1) planificar, (2) comprar, (3) producir, (4) 
vender, (5) seguimiento y (6) administrar. Presente y discuta brevemente las 
seis habilidades en el Visual 7. 


Habilidad 1: Planificar quiere decir pensar en un plan de negocios. El 
proposito de un plan de negocios es servir como mapa de ruta para el 
presente y como vision para el futuro. También puede ser util para atraer 
inversionistas a su empresa. Los siguientes son los componentes claves que 
el plan deberia incluir: 


e Resumen ejecutivo — concepto del negocio, factores clave para el éxito 
y situacion y necesidades financieras. 

e Perfil de la compafiia — vision y mision del negocio. 

e Productos y servicios — descripcion de productos/servicios, 
posicionamiento de productos/servicios y evaluaci6n competitiva de 
los productos/servicios. 

e Analisis competitivo — panorama de la industria: productos y servicios 
competidores, oportunidades amenazas y riesgos. 


e Analisis de mercado — segmentos del mercado, esto es clientes a los 
que se dirige. 

e Fstrategias y riesgos — puntos fuertes y débiles en comparacion con sus 
competidores, estrategia de negocios y plan de accion. 

e Calificaciones y operaciones de administracion — personal clave, 
estructura organizativa, suministro de productos/servicios, servicio y 
apoyo al cliente e instalaciones del negocio. 

e Informacion financiera — suposiciones y comentarios, hoja de balance 
inicial, proyeccion de pérdidas y ganancias, proyeccion de flujo en 
efectivo. 


Habilidad 2: Compra quiere decir las adquisiciones que realiza el negocio. 
Una categoria de compras es la inversion en bienes. Supongamos que usted 
tiene una oficina y compra una fotocopiadora. Es probable que siga 
teniendo ese equipo durante varios anos. Pasa a ser parte de la propiedadde 
su empresa, es un bien 0 activo de la empresa. Los activos aumentan el 
valor de su empresa si alguien se la compra. Si usted es fabricante, una 
segunda categoria de gastos serian los materiales que utiliza para elaborar 
sus productos. Este gasto se llama el costo de mercancias vendidas. En 
algunos gastos, usted gasta lo mismo todos los meses, por ejemplo en el 
alquiler de un local o de equipos. Estos se llaman costos fijos. También 
tendra otros gastos que cambian de mes a mes. Estos se llaman costos 
variables. La combinacion de los costos fijos y de los costos variables se 
llama costos operativos, es decir, la cantidad de dinero que tiene que gastar 
mes a mes para mantener abierta su empresa. 


Habilidad 3: Producir quiere decir proveer productos y servicios que se 
venden a terceros. Los fabricantes Ilaman a esto el proceso productivo. Las 
empresas proveedoras de servicios lo llaman proceso de suministro de 
servicios. Para tener mas ganancias, produzca con mayor rapidez, de forma 
mas barata, de mejor calidad y mas conveniente. 


Habilidad 4: Vender para muchas personas del mundo de los negocios es 
“marketing”. El marketing es todo lo que su empresa hace para ganar 
nuevos clientes, y para interesar a sus clientes en continuar comprandole a 
usted en el futuro. 


Habilidad 5: Seguimiento consiste en llevar buenos registros de negocios. 
El] seguimiento del dinero en su negocio se llama contabilidad, Lleve cuenta 
de todos los gastos y cuentas de su empresa. Estos se llaman cuentas a 
pagar. Lleve cuenta del dinero que sus clientes le deben a usted. Este dinero 
se llama cuentas a cobrar. Cualquiera que sea su negocio, habra un flujo 
constante de dinero que entra y sale. Este movimiento se llama flujo de 
efectivo o flujo de caja. 


Habilidad 6: Administrar una empresa quiere decir tener una vision 
general del futuro que desea para la empresa y guiarla en la direccion de 
esos objetivos. Si tiene empleados, la administracion significa también que 
usted es el lider del equipo. 


Paso 14.- Distribuye la Hoja Informativa. 


Paso 15.- Distribuya la Hoja de Avaluo 2. Indique a los estudiantes que 
registren las respuestas en un papel para entregar. El periodo de tiempo para 
entregar usted lo determinara. 


VISUAL 5. 
Para iniciar una empresa, hazte las siguientes preguntas: 


e ¢Cuales cree usted que son los conocimientos y habilidades mas 
importantes que debe poseer el propietario de una pequena empresa? 


e Piense en un pequefo empresario exitoso de su comunidad. En su 
opinion, ¢qué habilidades de negocios lo han Ilevado al éxito? 


e Piense en una pequena empresa que ha desaparecido. ;Qué cree usted 
que la hizo fracasar? 


VISUAL 6. 
Atributos claves de los empresarios exitosos 


1. Toma la iniciativa. Empieza por su cuenta. Hace que las cosas 
sucedan en lugar de esperar y reaccionar. Se auto dirige. Es 
independiente. No necesita jefe. 


10. 


11. 


ie 


SA 


14. 


ies 


. Impulso por lograr. Tiene el deseo y la pasion de lograr el éxito. 


Disfruta de la competencia. Tiene energia y resistencia. Esta dispuesto 
a trabajar mas de cuarenta horas a la semana. Esta dispuesto a 
sacrificarse para lograr sus metas y sus suefios. 


. Actitud mental positiva. Confia en si mismo. Cree en si mismo. 


Confia en sus propias ideas, instintos y habilidades. 


. Establece metas. Crea una vision del éxito. Trabaja con concentracion 


e intencion. 


. Planifica por adelantado. Crea planes y los cumple. Los actualiza 


periddicamente. Sabe anticipar nuevos acontecimientos. 


. Tiene recursos. Resuelve los problemas con creatividad. Es 


imaginativo e innovador. Ve mejores maneras de hacer las cosas. 
Descubre nuevos recursos y oportunidades. 


. Es un lider. Asume la responsabilidad y acepta rendir cuentas. Le 


gusta tomar decisiones. Muestra una actitud de respeto hacia los 
demas. Motiva e inspira a otros. Da a otros la oportunidad de brillar. 
Comparte el crédito por el éxito. Se gana el respeto de sus pares. 


. Es un buen comunicador. Le gusta la gente. Tiene gran habilidad 


para relacionarse con la gente. Sabe escuchar. Negocia con eficacia. 


. Siempre esta aprendiendo. Esta abierto a las ideas nuevas. Aprende 


de los demas. 

Saca provecho de sus habilidades excepcionales. Aprovecha al 
maximo sus puntos fuertes personales, pero no trata de serlo todo ni de 
hacerlo todo. 

Tiene conocimientos técnicos. Entiende tanto los procedimientos 
generales de los negocios como los procesos utilizados para proveer 
bienes y servicios. 

Es organizado. Es capaz de establecer prioridades. Administra bien el 
tiempo. Hace las cosas con puntualidad. 

Es objetivo. Sabe evaluar los riesgos. Esta dispuesto a tomar riesgos 
calculados. Puede tomar buenas decisiones bajo presion. 

Usa bien el dinero. Administra bien el dinero. Considera que el dinero 
es una herramienta para el éxito en los negocios, en lugar de ser un fin 
en si mismo. 

Es realista. Acepta los vaivenes de los negocios. Esta dispuesto a 
afrontar la realidad y a cambiar de estrategia o de direccién cuando 
ello resulta necesario. 


16. Es persistente. Tiene determinacion y autodisciplina. Cumple lo 
prometido. Satisface sus compromisos. Dedica todo el tiempo 
necesario para hacer algo. Nunca se da por vencido. 

17. Se recupera. Acepta el rechazo y el fracaso sin ser derrotado. Es 
flexible. Se adapta a las condiciones cambiantes. Aprende en base a la 
experiencia y los errores, crea nuevos planes y sigue adelante. 


VISUAL 7. 

Para cualquier tipo de empresa hay seis habilidades basicas: 

(1) Planificar 

(2) Comprar 

(3) Producir 

(4) Vender 

(5) Seguimiento 

(6) Administrar 

HOJA INFORMATIVA 

Resumen de aspectos a considerar en crear una empresa nueva: 
e Asuntos legales 


1. Crea un nombre para la empresa. 

2. Registra ese nombre de la empresa. Consulta los sitios web del 
secretario de estado, de la oficina del registro del gobierno municipal. 
O pregunta en la Camara de Comercio local. 

3. Obtén las licencias/permisos necesarios de los gobiernos federal, 
estatal y local. 

4. Registra la empresa para el pago de impuestos a los niveles federal, 
estatal y local. 

5. Habla con expertos legales o contables. 


e Finanzas 


1. Considera contratar a un auxiliar contable o a un contador para 
organizar los libros de contabilidad de tu empresa. 

2. Visita el banco. Establece cuentas bancarias empresariales separadas 
de las cuentas personales. Establece una cuenta de servicio comercial 
para aceptar pagos con tarjetas de crédito y de débito de tus clientes. 

3. Visita a las agencias locales de desarrollo de pequenas empresas y 
ponte en contacto con la U.S. Small Business Administration para 
explorar los servicios que ofrecen. 

4. Discute tus necesidades de seguro de negocios con varias agencias, y 
obtén cotizaciones de precios para poder comparar. 


e Gestion 


. Prepara un plan de negocios 

. Visita un centro local de desarrollo de negocios para pedir consejos. 

. Considera hacerte miembro de tu Camara de Comercio local. 

. Si necesitas ayuda extra, contrata a empleados o contratistas 
independientes. 
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e Marketing 


1. Crea una identidad de marca para la empresa, incluido el logotipo, 
tarjetas de presentaciOn y papel membretado. 

2. Pon el nombre de tu empresa en la guia telefénica local y considera 
poner un anuncio. 

3. Crea un sitio web. 


¢ Tecnologia 


1. Investiga qué equipos comprar. 
. Contrata el servicio telef6nico. 
3. Equipa tu computadora con el software necesario. 


No 


HOJA DE AVALUO 2. 


NOMBRE: 


1. Si el propietario de una tienda que vende al detal paga $5.00 por un 
articulo a un mayorista, ¢cual seria el precio razonable al que la tienda 
deberia vender el articulo? ¢Qué combinacion de factores podria tener 
en cuenta el propietario de una tienda para tomar dicha decision? 

2. Seleccione e investigue dos compaiiias cuyos productos le gustan y/o 
cuyo potencial de ingresos y ganancias parece prometedor. Utilice las 
siguientes preguntas para preparar una presentacion ante la clase sobre 
su investigacion. 


. ¢Cuales son los principales productos o servicios de la compania? 

. .Cudnto tiempo ha existido la compafiia? 

. g5e tienen planeados algunos productos 0 servicios nuevos? 

. .Cual es la variacion de precios de las acciones en las tltimas 52 
semanas? 

e. Se han declarado dividendos? En ese caso, :cual es la tasa? 

f. ¢Cual es la estimacion futura de ingresos en el plazo de un ano? 

g. ¢Qué predicen los analistas con respecto a esta compaiiia? 


an Oo 


HOJA DE AVALUO 2. 
(CONTESTACIONES PARA EL INSTRUCTOR) 


1. Posibles respuestas al ejercicio #1: investigar cuanto estan cobrando 
los competidores por el mismo articulo o por articulos similares; 
establecer un criterio para el margen de ganancia a fin de asegurar que 
los gastos fijos de la tienda se encuentren cubiertos; tomar en cuenta 
los costos relacionados con la reposici6n de existencias o con la venta 
del articulo, considerando lo que el articulo vale para los clientes, etc. 

2. Las respuestas a las preguntas del ejercicio #2 variaran segun las 
companiias que seleccionen los estudiantes. 


RECURSOS PARA DESCARGAR 


Leccion: Ingresos y Decisiones 


https://cnx.org/content/m35856/ 


Presione sobre en nombre 
del archivo (enlace) para 
descargar 


CIVIS Module Decisions and Income (Slides) 
https://cnx.org/content/m35856/ 


Financial Literacy Module Migration to Chemical Engineering Design 
Courses 

This module describes the strategy used by Dr. José Colucci, PE to migrate 
to the CHEME Design courses (I,II) the CIVIS Financial Literacy module 
developed by Dr. Jeffry Valentin. Both courses include understanding 
financial analysis as an integral component of its main objective. 


Objectives 


e To provide the students with a basic understanding regarding personal 
and commercial financial analysis focusing on the Income Statement. 
This includes key concepts such as: 


. Variable costs 

. Fixed Costs 

. Other Costs 

. Margins (Variable, Fixed and Other) 
. Margins Percentage of Sales 

. Depreciation 

. Earnings before and after taxes 
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e To provide STEM students with the tools to understand the similarities 
and differences between personal and commercial financial analysis. 


Resources / Downloads 


Click the following link to download the module document: 
https://cnx.org/content/m44908/ 


